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Standard Design Certification

for the System 80+ Design

AGENCY: Nuclear Regulatory Commission.

ACTION: Final rule.

SUMMARY: The Nuclear Regulatory Commission (NRC or Commission) is amending its regulations
to certify the System 80+ design. The NRC is adding a new provision to its regulations
that approves the System 80+ design by rulemaking. This action Is necessary so that
applicants for a combined license that intend to construct and operate the System 80+
design may do so by appropriately referencing this regulation. The applicant for

certification of the System 80+ design was Combustion Engineering, Inc. (ABB-CE).

EFFECTIVE DATE: The effective date of this rule is [insert the date 30 days after the
publication date]. The incorporation by reference of certain publications listed in the
regulations is approved by the Director of the Federal Register as of [insert the date 30

days after the publication date].

FOR FURTHER INFORMATION CONTACT: Jerry N. Wilson, Office of Nuclear Reactor Regulation,
telephone (301) 415-3145, Harry S. Tovmassian, Office of Nuclear Regulatory Research,
telephone (301) 415-6231, or Geary S. Mizuno, Office of the General Counsel, telephone

(301) 415-1639, U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001.
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On March 30, 1989, Combustion Engineering, Inc. applied for certification of the
System 80+ standard design with the NRC. The application was made in accordance with the
procedures specified in 10 CFR Part 50, Appendix O, and the Policy Statement on Nuclear
Power Plant Standardization, dated September 15, 1987.

On May 18, 1989 (54 FR 15372), the NRC added 10 CFR Part 52 to its regulations to
provide for the issuance of early site permits, standard design certifications, and
combined licenses for nuclear power reactors. Subpart B of 10 CFR Part 52 established the
process for obtaining design certifications. A major purpose of this rule was to achieve
early resolution of licensing issues and to enhance the safety and reliability of nuclear
power plants.

On August 21, 1989, Combustion Engineering, Inc. requested that its application,
originally submitted pursuant to 10 CFR Part 50, Appendix O, be considered as an
application for design approval and subsequent design certification pursuant to Subpart B
of 10 CFR Part 52. The application was docketed on May 1, 1991, and assigned Docket No.
52-002. Correspondence relating to the application prior to this date was also addressed
to docket number STN 50-470 and Project No. 675. By letter dated May 26, 1992, Combustion
Engineering, Inc. notified the NRC that it is a wholly owned subsidiary of Asea Brown
Boveri, Inc., and the appropriate abbreviation for the company is ABB-CE. Therefore, ABB-
CE will be used for Combustion Engineering, Inc. throughout the statements of
consideration (SOC).

The NRC staff issued a final safety evaluation report (FSER) related to the
certification of the System 80+ design in August 1994 (NUREG-1462). The FSER documents
the results of the NRC staff"s safety review of the System 80+ design against the
requirements of 10 CFR Part 52, Subpart B, and delineates the scope of the technical
details considered in evaluating the proposed design. A copy of the FSER may be obtained
from the Superintendent of Documents, U. S. Government Printing Office, Mail Stop SSOP,
Washington, DC 20402-9328 or the National Technical Information Service, Springfield, VA
22161. A final design approval for System 80+ was issued on July 26, 1994, and published
in the Federal Register on August 2, 1994 (59 FR 39371).

The NRC staff originally proposed a conceptual design certification rule for
evolutionary standard plant designs in SECY-92-287, "Form and Content for a Design
Certification Rule." Subsequently, the NRC staff modified the draft rule language

proposed in SECY-92-287 to incorporate Commission guidance and published a draft-proposed
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design certification rule in the Federal Register on November 3, 1993 (58 FR 58665), as an
Advanced Notice of Proposed Rulemaking (ANPR) for public comment. In accordance with the
Administrative Procedure Act (APA), Part 52 provides the opportunity for the public to
submit written comments on proposed design certification rules. However, Part 52 went
beyond the requirements of the APA by providing the public with an opportunity to request
a hearing before an Atomic Safety and Licensing Board in a design certification
rulemaking. Therefore, on April 7, 1995 (60 FR 17924), the NRC published a proposed rule
in the Federal Register which invited public comment and provided the public with the
opportunity to request an informal hearing before an Atomic Safety and Licensing Board.
The NRC staff conducted public meetings on the development of this design certification
rule on November 23, 1993, May 11, 1995, and December 4, 1995, in order to enhance public
participation. The period within which an informal hearing could be requested expired on
August 7, 1995. The NRC did not receive any requests for an informal hearing during this
period.

The Commission has considered the comments received and made appropriate modifications
to this design certification rule, as discussed in Sections Il and 111. With these
modifications, the Commission adopts as final this design certification rule, 10 CFR Part

52, Appendix B, for the System 80+ design.

I1. Public Comment Summary and Resolution

The public comment period for the proposed design certification rule, the design
control document, and the environmental assessment for the System 80+ design expired on
August 7, 1995. The NRC received twenty letters containing public comments on the
proposed rule. The most extensive comments were provided by the Nuclear Energy Institute
(NE1), which provided comments on behalf of the industry. In general, NElI commended the
NRC for its efforts to provide standard design certifications but expressed serious
concerns about aspects of the proposed rule that would, in NEI"s view, undermine the goals
of design certification. These concerns are addressed in the following responses to the
public comments. Fourteen utilities and three vendors also provided comments. All of
these comment letters endorsed the NEI comments and some provided additional comments.
The Department of Energy and the Ohio Citizens for Responsible Energy, Inc. (OCRE) also

submitted comment letters. OCRE provided two sets of comments, the first addressed the
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NRC"s specific requests for comment and the second addressed OCRE"s concerns about certain
aspects of the U.S. ABWR design.

The NRC received other letters that were entered into the docket file and are part of
the record of the rulemaking proceeding. An August 4, 1995 letter from NEI to the
Chairman of the NRC, which submitted a copy of the Executive Summary of their public
comment letter, and a May 11, 1995 letter, which provided suggestions on finality,
secondary references, and other explanatory material. Also, the NRC received a second
letter from the General Electric Company, which commented on the comments provided by
OCRE, and a second letter from Combustion Engineering, Inc. (ABB-CE), which provided
proposed Statements of Consideration (SOC) that conformed with its comments.

On February 6, 1996, the NRC staff issued SECY-96-028, "Two Issues for Design
Certification Rules," which requested the Commission®"s approval of the staff"s position on
two major issues raised by NEI in its comments on the proposed design certification rules.
The staff issued this paper because of fundamental disagreements with industry on the need
for applicable regulations and the matters to be considered in verifying inspections,
tests, analyses, and acceptance criteria (ITAAC). Both NEI and DOE commented on SECY-96-
028 in letters dated March 5 and 13, 1996, respectively.

On March 8, 1996, the Commission conducted a public meeting in which industry
representatives and NRC staff presented their views on SECY-96-028. During this meeting,
NEI and the staff both indicated agreement on the ITAAC verification issue. Subsequently,
in a staff requirements memorandum (SRM) dated March 21, 1996, the Commission requested
the staff to meet again with industry to try to resolve the issue of applicable
regulations. The staff met with representatives of ABB-CE, GE Nuclear Energy, and NEI in
a public meeting on March 25, 1996 and proposed various means to reduce or otherwise
resolve the need for new applicable regulations. The industry, represented by NEI,
neither provided a proposal for resolution of applicable regulations (other than to
eliminate them altogether) nor indicated any support for the staff"s proposals. As a
result, the staff has provided revised resolutions of applicable regulations and ITAAC
determinations in the following discussion (sections 11.A.3, 11.A.4, and I1.C.1) that
supersede the proposals in SECY-96-028. In addition to the formally scheduled meetings
noted above, there have also been numerous less formal interactions between NRC and

industry representatives.
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The following discussion is separated into three groups: (1) resolution of the
principle issues raised by the commenters, (2) resolution of the NRC"s specific requests
for comment from the proposed rule, and (3) resolution of other issues raised by the

commenters.

A. Principal Issues.

1. Issue Resolution (Issue Finality).

Comment Summary. The applicant and NEI criticized Section 6 of the proposed appendix,

which describes the scope of issues that were proposed to be resolved by this design

certification rulemaking. |In brief, both commenters argued that:

L The scope of issues accorded finality is too narrow;

L Changes made in accordance with the change process are not accorded finality; and
L The rule does not provide finality in all subsequent proceedings.

These comments are found in NEI Comment, Attachment B, pp. 1-23 and ABB-CE Comment, B.1.
The applicant and NEI provided specific language for a redrafted Section 6 which addresses
their criticisms. With the exception of the industry position regarding the exclusion of
Tier 2 departures from an opportunity for a hearing, the Commission generally agrees with
the applicant and NEI.

Response: Scope of issues accorded finality.

The applicant and NEI took issue with the proposed rule®s language limiting the scope
of nuclear safety issues resolved to those issues "associated with" the information in the
FSER or Design Control Document (DCD). Each argued that there were many other documents
which included and/or addressed issues whose status should be regarded as "resolved in
connection with" this design certification rulemaking. These additional documents include
"'secondary references"™ (i.e., DCD references to documents and information which are not
contained in the DCD, including secondary references containing proprietary and safeguards
information), docketed material, and the entire rulemaking record (refer to NEl Comments,

Attachment B, pp. 6-9).
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The Commission has reconsidered its position and decided that the ambit of issues
resolved by this rulemaking should be the information that is reviewed and approved in the
design certification rulemaking, which includes the rulemaking record for the standard
design. This position reflects the Commission®s SRM on SECY-90-377, dated February 15,
1991. Also, the Commission concludes that the set of issues resolved should be those that
were addressed (or could have been addressed if they were considered significant) as part
of the design certification rulemaking process. However, the Commission does not agree
that all matters submitted on the docket for design certification should be accorded
finality under 10 CFR 52.63(a)(4). Some of this information was neither reviewed nor
approved and some was not directly related to the scope of issues resolved by this
rulemaking. Therefore, the final rule provides finality for all nuclear safety issues
associated with the information in the FSER and any supplements to it, the generic DCD
including referenced information that is intended as requirements, and the rulemaking
record.

In adopting this final design certification rulemaking, the Commission also finds that
the design certification does not require any additional or alternative design criteria,
design features, structures, systems, components, testing, analyses, acceptance criteria,
or additional justifications in support of these matters. Inherent in the concept of
design certification by rulemaking is that all these issues which were addressed, or could
have been addressed, in this rulemaking are resolved and therefore, may not be raised in a
subsequent NRC proceeding. If this were not the case and one could always argue in a
subsequent proceeding that an additional, alternative, or modified system, structure or
component of a previously-certified design was needed, or additional justification was
necessary, or a modification to the testing and acceptance criteria Is necessary, there
would be little regulatory certainty and stability associated with a design certification.
The underlying benefits of certification of individual designs by rulemaking, e.g., early
Commission consideration and resolution of design issues and early Commission
consideration and agreement on the methods and criteria for demonstrating completion of
detailed design and construction in compliance with the certified design, would be
virtually negated. Thus, in accord with the views of the applicant and NEIl, the
Commission clarifies and makes explicit its previously implicit determination that the
scope of issues resolved in connection with the design certification rulemaking includes

the lack of need for alternative, additional or modified design criteria, design features,
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structures, systems, components, or inspections, tests, analyses, acceptance criteria or
jJustifications, and such matters may not be raised in subsequent NRC proceedings.

In the SOC for the proposed rule, the Commission proposed that issues associated with
"requirements”™ in secondary references, not specifically approved for incorporation by
reference by the Office of the Federal Register (OFR) because they contained proprietary
information, would not be considered resolved in the design certification rulemaking
within the meaning of 10 CFR 52.63(a)(4) (See 60 FR 17924, 17934). NEI took exception to
this position, arguing that issues arising from secondary references should be included in
the set of issues resolved (See NEI Comments, Attachment B, pp. 6-9). The Commission has
determined that the set of issues resolved by this rulemaking embraces those issues
arising from secondary references that are requirements for the certified design,
including those containing proprietary information. This is consistent with the intent of
10 CFR Part 52 that issues related to the design certification should be considered and
resolved in the design certification rulemaking. However, since OFR does not approve of
*incorporation by reference" of proprietary information, even though it was available to
potential commenters on this proposed design certification rule (see 60 FR 17924; April 7,
1995), the Commission has included in Section 6(d) of this appendix, a process for
obtaining proprietary information at the time that notice of a hearing in connection with
issuance of a combined license is published in the Federal Register. Such persons will
have actual notice of the requirements contained in the proprietary information and,

therefore, will be subject to the issue finality provisions of Section 6 of this appendix.

Changes made in accordance with the change process.

The proposed design certification rule included a change process similar to that
provided in 10 CFR 50.59. Specifically, Section 8(b)(5) provided "that such changes open
the possibility for challenge in a hearing” for Tier 2 changes in accordance with the
Commission®"s guidance in its SRM on SECY-90-377, dated February 15, 1991. The NRC also
believed that providing an opportunity for a hearing would serve to discourage changes
that could erode the benefits of standardization. The applicant and NEI argued that Tier

2 departures under the "§ 50.59-like" process should not be subject to any opportunity for
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hearing but may only be challenged via a 10 CFR 2.206 petition; and, therefore should be
subject to the backfit restrictions of 10 CFR 52.63(a)-

The Commission has reconsidered and changed its position on issue resolution in
connection with Tier 2 departures under the "8 50.59-like" process. Section 50.59 was
originally adopted by the Commission to afford a Part 50 operating license holder greater
Fflexibility in changing the facility as described in the FSAR while still assuring that
safety-significant changes of the facility would be subject to prior NRC review and
approval [refer to 27 FR 5491, 5492 (first column); June 9, 1962]. The "unreviewed safety
question' definition was intended by the Commission to exclude from prior regulatory
consideration those licensee-initiated changes from the previously NRC-approved FSAR that
could not be viewed as having safety significance sufficient to warrant prior NRC
licensing review and approval. To put it another way, any change properly implemented
pursuant to § 50.59 should continue to be regarded as within the envelope of the original
safety finding by the NRC. Moreover, the departure process for Tier 2 information, as
specified in Section 8(b), includes additional restrictions derived from 10 CFR
52.63(b)(2), viz., the Tier 2 change must not involve a change to Tier 1 information.
Thus, the departure process of Section 8(b)(5), if properly implemented by an applicant or
licensee, must logically result in departures which are both "within the envelope"™ of the
Commission®"s safety finding for the design certification rule and for which the Commission
has no safety concern. Therefore, it follows that properly implemented departures from
Tier 2 should continue to be accorded the same extent of issue resolution as that of the
original Tier 2 information from which it was "derived."” Section 8(b)(5) has been amended
to reflect the Commission®s determination on issue resolution for Tier 2 changes made in
accordance with the departure process and Section 6 has been amended to provide backfit
protection for changes made in accordance with the processes of Section 8 of this
appendix.

However, the converse of this reasoning leads the Commission to reject the applicant®s
and NEI"s contention that no part of the applicant®s or licensee®s implementation of the
Section 8(b)(5) departure process should be open to challenge in a subsequent licensing
proceeding, but instead should be raised as a petition for enforcement action under 10 CFR
2.206. Because 82.206 applies to holders of licenses and is considered a request for
enforcement action (thereby presenting some potential difficulties when attempting to

apply this in the context of a combined license applicant), it is unclear why an applicant
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or licensee who departs from the design certification rule in noncompliance with the
Section 8(b)(5) process should nonetheless reap the benefits of issue resolution stemming
from the design certification rule. An incorrect departure from the requirements of this
appendix essentially places the departure outside of the scope of the Commission®"s safety
finding in the design certification rulemaking. It follows that properly-founded
contentions alleging such incorrectly-implemented departures cannot be considered
"resolved” by this rulemaking. The industry also appears to oppose an opportunity for a
hearing on the basis that there is no "remedy" available to the Commission in a licensing
proceeding that would not also constitute a violation of the Tier 2 [Section 8(b)]
backfitting restrictions applicable to the Commission and that in a comparable situation
with an operating plant the proper remedy is enforcement action. However, for purposes of
issue Finality the focus should be on the initial licensing proceeding where the result of
an improper change evaluation would simply be that the change is not considered resolved
and no enforcement action is needed. Neither the applicant nor NEI provided compelling
reasons why contentions alleging that applicants or licensees have not properly
implemented the Section 8(b)(5) departure process should be entirely precluded from
consideration in an appropriate licensing proceeding where they are relevant to the
subject of the proceeding.

Although the Commission disagrees with the applicant and NEI over the admissibility of
contentions alleging incorrect implementation of the departure process, the Commission
acknowledges that they have a valid concern regarding whether the scope of the contentions
will incorrectly focus on the substance of correctly-performed departures and the possible
lengthened time necessary to litigate such matters in a hearing (See, e.g., Transcript of
December 4, 1995 Public Meeting, p- 47). Therefore, the Commission has included in
Section 8(b)(5)(vi) an expedited review process, similar to that provided in 10 CFR 2.758,
for considering the admissibility of such contentions. Persons who seek a hearing on
whether an applicant has departed from Tier 2 information in noncompliance with the
applicable requirements must submit a petition, together with information required by 10
CFR 2.714(b)(2), to the presiding officer. |If the presiding officer concludes that a
prima facie case has been presented, he or she shall certify the petition and the

responses to the Commission for final determination as to admissibility.

40



Finality in all subsequent proceedings.

NEI proposed that Section 6 of the proposed rule be expanded to include a more
detailed statement regarding the findings, issues resolved, and restrictions on the
Commission®™s ability to "backfit" this appendix. The Commission agrees that the
industry"s proposal has some merit, and has revised Section 6 of this appendix, beginning
with the general subjects embodied in NEI"s proposed redraft of Section 6, but
restructured the NEI proposal into three sections to reflect the scope of issues resolved,
change process, and rulemaking findings, thereby conforming the language to reflect the
conventions of the appendix (e.g., generic changes versus plant-specific departures), and
making minor editorial changes for clarity and consistency. However, one area in which
the Commission declines to adopt the industry®s proposal is the inclusion of a statement
in Section 6 which extends issue finality to all subsequent proceedings.

Section 52.63(a)(4) explicitly states that issues resolved in a design certification
rulemaking have finality in combined license proceedings, proceedings under 8 52.103, and
operating license proceedings. There are other NRC proceedings not mentioned in §
52.63(a)(4), e.qg., combined license amendment proceedings and enforcement proceedings, in
which the design certification should logically be afforded issue resolution and,
therefore, will be included in Section 6. However, NElI listed NRC proceedings such as
design certification renewal proceedings, for which issue finality would not be
appropriate. Moreover, it should be understood that to say that this design certification
rule is accorded "issue finality" does not eliminate changes properly made under the
change restrictions in Section 8. Therefore, the Commission declines to adopt in its
entirety the industry proposal that issue finality should extend to all subsequent NRC

proceedings.

2. Tier 2 Change Process.
Comment Summary. NEI provided many comments in its Attachment B on the following

aspects of the Tier 2 change process:

1 Scope of the Section 8(b)(5) change process;
1 Post-design certification rulemaking changes to Tier 2 information;

I Restrictions on Tier 2* information;
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I Technical Specifications; and

I Additional aspects of the change process.

Response. The proposed design certification rule provided a change process for Tier 2
information that has the same elements as the Tier 1 change process in order to implement
the two-tiered rule structure that was requested by industry. Specifically, the Tier 2
change process in Section 8(b) provides for generic changes, plant-specific changes, and
exemptions similar to the provisions in 10 CFR 52.63, except that some of the standards
for plant-specific orders and exemptions are different. Section 8(b) also has a provision
similar to 10 CFR 50.59 that allows for departures from Tier 2 information by an applicant
or licensee, without prior NRC approval, subject to certain restrictions, in accordance

with the Commission®s SRM on SECY-90-377, dated February 15, 1991.

Scope of the Section 8(b)(5) change process.

In its comments in Attachment B, pp. 67-82, NEI raised a concern regarding application

of the 8 50.59-like change process to severe accident information, and stated:

Instead of applying the 8§ 50.59-like process to all of Chapter 19, we propose (1) that
the process be applied only to those sections that identify features that contribute
significantly to the mitigation or prevention of severe accidents (i.e., Section 19.8
for the ABWR and Section 19.15 for the System 80+), and (2) that changes in these
sections should constitute unreviewed safety questions only if they would result in a

substantial increase in the probability or consequences of a severe accident.

The Commission agrees that departures from Tier 2 information that describe the
resolution of severe accident issues should use a criteria that is different from the
criteria in 10 CFR 50.59 for determining if a departure constitutes an unreviewed safety
question (USQ). Because of the increased uncertainty in severe accident issue
resolutions, the NRC has included a "substantial increase' criteria in Section
8(b)(B) (i) of this Appendix for Tier 2 information that iIs associated with the
resolution of severe accident issues. The (8 50.59-1like) criteria in Section 8(b)(5)(ii),

for determining if a departure constitutes a USQ, will apply to the remaining Tier 2
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information. |If the proposed departure from Tier 2 information involves the resolution of
other safety issues in addition to the severe accident issues, then the USQ determination
must use the criteria in Section 8(b)(5)(ii) of this appendix.

However, NEl has misidentified the sections of the DCD that describe the resolutions
of the severe accident issues. Section 19.8 for the U.S. ABWR and Section 19.15 for the
System 80+ design identify important features that were derived from various analyses of
the design, such as seismic analyses, fire analyses, and the probabilistic risk
assessment. This information was used in preparation of the Tier 1 information and, as
stated in the proposed rule, it should be used to ensure that departures from Tier 2
information do not impact Tier 1 information. For these reasons, the Commission rejects
the contention that the severe accident resolutions are contained in Chapter 19.15 of the

generic DCD.

Post-design certification rulemaking changes to Tier 2 information.

In its comments in Attachment B, pp. 83-89, NEI requested that the NRC add a § 50.59-
like provision to the change process that would allow design certification applicants to
make generic changes to Tier 2 information prior to the first license application. These
applicant-initiated, post-certification Tier 2 changes would be binding upon all
referencing applicants and licensees (i.e., referencing applicants and licensees must
comply with all such changes) and would continue to enjoy "issue preclusion™ (i.e., issues
with respect to the adequacy of the change could not be raised in a subsequent proceeding
as a matter of right). However, the changes would not be subject to public notice and
comment. Instead NEl proposed that the changes would be considered resolved and final
(not subject to further NRC review) six months after submission, unless the NRC staff
informs the design certification applicant that it disagrees with the determination that
no unreviewed safety question exists.

The Commission declines to adopt the NEIl proposal. The applicant-initiated Tier 2

changes proposed by NEI have the essential attributes of a "rule,” and the process of NRC

review and "approval” (negative consent) would appear to be "rulemaking," as these terms
are defined in Section 551 of the APA. Section 553(b) of the APA requires public notice

in the Federal Register and an opportunity for public comment for all rulemakings, except

in certain situations delineated in Section 553(b)(A) and (B) which do not appear to be
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applicable here. The NEI proposal appears to be in conflict with the rulemaking
requirements of the APA. If the NEI proposal is based upon a desire to permit the
applicant to disseminate worthwhile Tier 2 changes, there are three alternatives already
afforded by Part 52 and this rule. The applicant (as any member of the public) may submit
a petition for rulemaking pursuant to 10 CFR Part 2, Subpart H, to modify this design
certification rule to incorporate the proposed changes to Tier 2. If the Commission
grants the petition and adopts a final rule, the change is binding on all referencing
applicants and licensees in accordance with Section 8(b)(2) of this rule. Also, the
applicant could develop acceptable documentation to support a Tier 2 (including Tier 2%)
departure in accordance with Section 8(b)(5) [or 8(b)(6)]- This documentation could be
submitted for NRC staff review and approval, similar to the manner in which the NRC staff
reviews topical reports?. And finally, the applicant could provide its proposed changes to
a COL applicant who could seek approval as part of its COL application review. The
Commission regards these regulatory approaches to be preferable to the NEI proposal, which
is fraught with the difficulties identified above. However, if NEl Is requesting that the
Commission change its preliminary determination, as set forth in its February 15, 1991 SRM
on SECY 90-377, that generic Tier 2 rulemaking changes be subject to the same restrictive
standard as generic Tier 1 changes, the Commission declines to do so. The Commission
believes that maintaining a high standard for generic changes to both Tier 1 and Tier 2

will ensure that the benefits of standardization are appropriately achieved.

Restrictions on Tier 2* information.

*Topical reports, which are usually submitted by vendors
such as GE, Westinghouse, and Combustion Engineering, request NRC
staff review and approval of generic information and approaches
for addressing one or more of the Commission®s requirements. |IF
the topical report is approved by the NRC staff, it Issues a
safety evaluation setting forth the bases for the staff"s
approval together with any limitations on referencing by
individual applicants and licensees. Applicants and licensees
may incorporate by reference topical reports in their
applications, in order to facilitate timely review and approval
of their applications or responses to requests for information.
However, limitations in NRC resources may affect review schedules
for these topical reports.
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In its comments in Attachment B, pp. 119-123, NEI requested that the restriction on
departures from all Tier 2* information expire at first full power and, in any event, the
expiration of the restrictions should be consistent for both the U.S. ABWR and System 80+
designs. As stated in the proposed design certification rule, the restriction on changing
Tier 2* information resulted from the development of the Tier 1 information in the generic
DCD. During the development of the Tier 1 information, the applicant for design
certification requested that the amount of information in Tier 1 be minimized to provide
additional flexibility for an applicant or licensee who references this design
certification. Also, many codes, standards, and design processes, which were not
specified in Tier 1, that are acceptable for meeting ITAAC were specified in Tier 2. The
result of these actions is that certain significant information only exists in Tier 2 and
the NRC does not want this significant information to be changed without prior NRC
approval. This Tier 2* information is identified in the generic DCD with italicized text
and brackets and the change restriction has compensated for industry®s desire to minimize
the amount of information in Tier 1.

Although the Tier 2* designation was originally intended to last for the lifetime of
the facility, like Tier 1 information, the NRC staff reevaluated the duration of the
change restriction for Tier 2* information during the preparation of the proposed rule.
The NRC staff determined that some of the Tier 2* information could expire when the plant
first achieves full (100%) power, after the finding required by 10 CFR 52.103(g), while
other Tier 2* information must remain in effect throughout the life of the plant that
references this rule. The determining factors were the Tier 1 information that would
govern these areas after first full power and the NRC staff"s judgement on whether prior
approval was required before implementation of the change due to the significance of the
information.

As a result of NEI"s comment, the NRC has again reevaluated the durations of the Tier
2* change restrictions. The NRC agrees with NEI that expiration of Tier 2* information
for the two evolutionary designs should be consistent, unless there is a design-specific
reason for a different treatment. One area of Tier 2* information that had different
expiration dates was equipment seismic qualification methods. The NRC has determined
that, due to its significance, changes to the qualification methodology must be approved
before implementation. Therefore, the Tier 2* designation for this information will not

expire for either design.
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For reactor core acceptance criteria, the licensing criteria for fuel and control rods
had not been developed sufficiently when ABB-CE"s DCD was developed and, therefore, the
Tier 2* designation was not applied to licensing acceptance criteria for the System 80+
but was applied to specific parameters of the initial core load. Consequently, many
changes to ABB-CE fuel designs, including relatively minor changes and reload
calculations, must be submitted to the NRC staff for review following the Ffirst fuel
cycle.

Recent industry proposals for currently operating core fuel designs have indicated a
desire to modify the fuel burnup limit design parameter. However, operational experience
with fuel with extended fuel burnup has indicated that cores should not be allowed to
operate beyond the burnup limits specified in the generic DCDs without NRC approval. This
experience is summarized in a Commission memorandum from James M. Taylor, "Reactivity
Transients and High Burnup Fuel,' dated September 13, 1994, including Information Notice
(IN) 94-64, "Reactivity Insertion Transient and Accident Limits for High Burnup Fuel,"
dated August 31, 1994. Experimental data on the performance of high burnup fuel under
reactivity insertion conditions became available in mid-1993. The NRC issued IN 94-64 and
IN 94-64, Supplement 1, on April 6, 1995, to inform industry of the data. The
unexpectedly low energy deposition to initiation of fuel failure in the first test rod (at
62 GWd/MTU) led to a re-evaluation of the licensing basis assumptions in the NRC"s
standard review plan (SRP). The NRC performed a preliminary safety assessment and
concluded that there was no immediate safety issue for currently operating cores because
of the low to medium burnup status of the fuel (refer to Commission Memorandum from James
M. Taylor, "Reactivity Transients and Fuel Damage Criteria for High Burnup Fuel,"™ dated
November 9, 1994, including an NRR safety assessment and the joint NRR/RES action plan).
Therefore, the NRC has determined that additional actions by industry are not needed to
justify current burnup limits for operating reactor fuel designs.

However, the NRC is working with industry and fuel vendors to assess fuel performance
for high burnup fuel and reevaluate current SRP licensing acceptance criteria. Because
the fuel failure threshold may decline with increasing burnup, the NRC is assessing
licensing-basis design acceptance criteria as a function of burnup or a performance-based
design criteria. Therefore, the NRC has determined that it needs to carefully consider
any proposed changes to the fuel burnup parameter in the generic DCDs for these fuel

designs until further experience is gained with extended fuel burnup characteristics.
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Requests for extension of these burnup limits will be evaluated based on supporting
experimental data and analyses, as appropriate, for current and advanced fuel designs.
Therefore, the NRC has determined that the Tier 2* designation for the fuel burnup

parameters should not expire for the lifetime of a referencing facility.

Technical Specifications.

In its comments in Attachment B, pp. 124-129, NEI requested that the NRC establish a
single set of integrated technical specifications governing the operation of each plant
that references this design certification and that the technical specifications be
controlled by a single change process. The NRC included the technical specifications for
the standard designs in the generic DCD in order to maximize the standardization of the
technical specifications for plants that reference this design certification. As a
result, a plant that references this design certification would have two sets of technical
specifications associated with its license: (1) technical specifications from Chapter 16
of Tier 2 of the generic DCD and applicable to the standardized portion of the plant, and
(2) those technical specifications applicable to the site-specific portion for the plant.
While each portion of the technical specifications would be subject to a different change
process, the substantive aspects of the change processes would be essentially the same.

Although a potential loss in standardization may result, the Commission has decided
not to require COL applicants to conform with the technical specifications in Chapter 16
of the generic DCD. These technical specifications will not be part of Tier 2 and will be
treated like conceptual design information. Applicants who reference this appendix will
be able to develop new technical specifications for their plant as part of their COL
application and the NRC will consider future operating experience when it reviews the new
technical specifications. However, the NRC expects that COL applicants will develop their
new technical specifications based on the technical specifications in Chapter 16 that were
prepared for this standard design. The change process for the new technical
specifications will be similar to the current process in 8 50.90 and § 50.92, provided
that the changes do not affect the information in the DCD. A consequence of this decision
is that there will not be any issue resolution for the technical specifications developed

during this design certification review.
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Additional aspects of the change process.

In its comments in Attachment B, pp. 109-118, NEI raised some additional concerns with
the Tier 2 change process. The first concern was with the process for determining if a
departure from Tier 2 information constituted an unreviewed safety question.

Specifically, NEI identified the following statement in section 1l1l1.H of the proposed
rule. . _ . if the change involves an issue that the NRC staff has not previously
approved, then NRC approval is required.” A clarification of this statement was provided
in the May 11, 1995 public meeting on design certification (pp- 12-14 of meeting
transcript), when the NRC staff stated that the NRC was not creating a new criterion for
determining unreviewed safety questions but was explaining existing criteria. A further
discussion of this statement took place between the staff and counsel to GE Nuclear Energy
at the December 4, 1995 public meeting on design certification (pp- 53-56 of meeting
transcript), in which counsel for GE Nuclear Energy agreed that a departure which creates
an issue that was not previously reviewed by the NRC would be evaluated against the
existing criteria for determining whether there was an unreviewed safety question. With
this clarification at the public meeting, the Commission does not believe there is a need
for a change to the language of this appendix.

NEl also requested that Section 8(b) of this appendix be revised to state that
exemptions are not required for changes to the technical specifications or Tier 2*
information that do not involve an unreviewed safety question. The Commission has
determined that this is consistent with the Commission®s intent that permitted departures
from Tier 2* under Section 8(b) of this appendix should not also require an exemption,
unless otherwise required by, or implied by extension from 10 CFR Part 52, Subpart B and,
accordingly, has revised Section 8(b) of this appendix. As discussed above, the technical
specifications in Chapter 16 of the generic DCD are not requirements of this appendix and,
therefore, the issue of exemptions to these technical specifications is moot. NEI also
raised a concern with the requirement for quarterly reporting of design changes during the
construction period. This issue is discussed in section 111.J.

Finally, NEI raised a concern with the status of 10 CFR 52.63(b)(2) in the two-tiered
rule structure that has been implemented in this appendix and claimed that 10 CFR 52.63(b)
clearly embodies a two-tier structure. NEI"s claim is not correct. The Commission

adopted a two-tiered design certification rule structure (Commission SRM on SECY-90-377,
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dated February 15, 1991) and created a change process for Tier 2 information that has the
same elements as the Tier 1 change process. In addition, the Tier 2 change process
includes a provision that is similar to 10 CFR 50.59, namely Section 8(b)(5). Therefore,
as stated in section 1l (Topic 6) of the proposed rule, there is no need for 10 CFR

52.63(b)(2) in the two-tiered change process that has been implemented for this Appendix.

3. Need for Applicable Regulations.

Comment Summary. NEI and the other industry commenters criticized Section 5(c) of the
proposed design certification rule, which designated additional applicable regulations for
the purposes of 10 CFR 52.48, 52.54, 52.59, and 52.63 (refer to NElI Comment, Attachment B,
pp- 24-56).

Response. In its first group of comments, NElI stated that there is no requirement in
10 CFR Part 52 that compels the Commission to adopt these new applicable regulations, that
the new applicable regulations are not necessary for adequate protection or to improve the
safety of the standard designs, and that the applicable regulations are inconsistent with
the Commission®s SRM, dated September 14, 1993. Although the Commission was not compelled
to adopt new applicable regulations, it has been developing them in accordance with the
goals of 10 CFR Part 52 and to achieve the purposes of 10 CFR 52.48, 52.54, 52.59, and
52.63 (refer to SECY-96-028, dated February 6, 1996). The Commission chose design-
specific rulemaking rather than generic rulemaking for the new technical and severe
accident issues. The Commission adopted this approach early in the design certification
review process because it was concerned that generic rulemakings would cause significant
delay in the design certification reviews and it was thought that the new requirements
would be design-specific. In its SRM on SECY-91-262, dated January 28, 1992, the
Commission approved the NRC staff®s recommendation to proceed with design-specific
rulemakings through individual design certifications to resolve these technical and severe
accident issues for the U.S. ABWR and System 80+ designs and continued to support this
approach, as stated in its SRM on SECY-93-226, dated September 14, 1993. However, the
Commission delayed its decision on the need for generic rulemaking for advanced LWRs. It
is this later guidance that NEl appears to have misunderstood.

In its second group of comments, NEI stated that the applicable regulations are
unnecessary because the NRC staff has applied these technical positions in reviewing and

approving the standard designs. In addition, each of these positions has corresponding
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staff-approved provisions in the respective design control documents (DCD) and these
provisions already serve the purpose of applicable regulations for all of the situations
identified by the NRC staff. NEI"s statement that information in the DCD will constitute
an applicable regulation confuses the difference between design descriptions approved by
rulemaking and the regulations (safety standards) that are used as the basis to approve
the design. During a meeting on April 25, 1994, and in a letter from Mr. Dennis
Crutchfield (NRC) to Mr. William Rasin (NEl), dated July 25, 1994, the NRC staff stated
that design information cannot function as a surrogate for the new (design-specific)
applicable regulations because this information describes only one method for meeting the
regulation and would not provide a basis for evaluating proposed changes to the previously
approved design descriptions. The NRC needs the applicable regulations to evaluate
proposed changes (8 52.63) and requests for renewals (8 52.59). Also, the technical
positions that form the basis for the new applicable regulations were used during the
reviews because the design-specific rulemaking for the new applicable regulations has been
established in parallel with the design certification rulemaking, in accordance with
Commission guidance.

In its third group of comments, NEI is concerned that *"broadly stated" applicable
regulations could be used in the future by the NRC staff to impose backfits on applicants
and licensees that could not otherwise be justified on the basis of adequate protection of
public health and safety. However, NEI acknowledged in its comments that the NRC staff
did not intend to reinterpret the applicable regulations to impose compliance backfits and
because implementation of the applicable regulations was approved in the DCD, the NRC
staff could not impose a backfit on the approved implementation without meeting the
standards in the change process. In response to NEI"s comments, the final design
certification rules state that the standard designs meet the applicable regulations and by
approving the design information that describes how these regulations were met, the
potential for differing interpretations of the new applicable regulations has been
minimized. Despite these assurances, the Commission has decided to include a special
provision in Section 8(c) of this appendix for compliance backfits to the additional
applicable regulations identified in Section 5(c) of this appendix.

Finally, in response to the comment that portions of some of the additional applicable
regulations are requirements on an applicant or licensee who references this appendix, the

Commission has removed those requirements from the new applicable regulations in Section
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5(c) of this appendix and moved them to Section 4 of this appendix. Section 4 sets forth
additional requirements applicable to applicants and licensees who reference this

appendix.

4. Analysis of New Applicable Regulations.

In response to question 4 in the proposed design certification rules, NEI provided
additional comments on the specific wording of each new applicable regulation. The
following discussion responds to NEI"s comments in the order that the new applicable
regulations are listed in Section 5(c) of this appendix. Statements, in the following
discussion, that indicate Commission approval of staff positions in SECY papers constitute
"tentative" approval subject to the Commission®s final decision in this design

certification rulemaking.

Intersystem LOCA

Section 5(c)(1) imposes a requirement on the designer to reduce the possibility of a
loss of coolant accident (LOCA) outside containment by designing as much of the systems
and subsystems connected to the reactor coolant system (RCS) as possible to an ultimate
rupture strength at least equal to the normal RCS operating pressure.

The requirements for resolving GSI 105, "Interfacing System LOCA at LWRs,' were
established in SECY-90-016, "Evolutionary Light Water Reactor (LWR) Certification Issues
and Their Relationship to Current Regulatory Requirements,' dated January 12, 1990, and
the Staff Requirements Memorandum (SRM) dated June 26, 1990. The Commission position
regarding ISLOCA protection is that future ALWR designs should reduce the possibility of a
LOCA outside containment by designing, to the extent practicable, all systems and
subsystems connected to the RCS to a pressure that would ensure reasonable protection
against burst failure should the low-pressure system be subjected to full RCS pressure.

The Commission has determined that using a design pressure equal to 40 percent of the
normal operating RCS pressure resolves this issue for the design because that value will
provide sufficient design margin such that (1) the likelihood or rupture of the pressure
boundary is low, (2) the likelihood of intolerable leakage of flange joints or valve
bonnets is reasonably low, and (3) an acceptably small number of piping components might

undergo gross yielding. The Commission also notes that the degree of isolation or number

51



of barriers (e.g., three isolation valves) is not sufficient justification for using low-
pressure components that are practical to design to a higher pressure. For example,
piping runs should always be designed to meet the higher pressure, as should all
associated flanges, connectors, and packings, including valve stem seals, pump seals, heat
exchanger tubes, valve bonnets, and RCS drain and vent lines. The design should attempt
to reduce the level of pressure challenge to all systems and subsystems connected to the
RCS should an ISLOCA occur. The Commission does recognize, however, that all systems must
eventually interface with atmospheric pressure and that it would be difficult or
prohibitively expensive to design certain large tanks and heat exchangers to a higher
pressure.

ABB-CE provided acceptable justification for each interfacing system and component not
designed to the higher pressure by demonstrating that it is not practicable to reduce the
pressure challenge any further ABB-CE also demonstrated a compensating isolation
capability for each such interface. In NUREG-1462, "Final Safety Evaluation Report [FSER]
Related to the Certification of the System 80+ Design,"™ the NRC concluded that the System
80+ design meets the criteria of SECY-90-016 regarding ISLOCA prevention and mitigation.
Based on the FSER, the Commission concludes that the design satisfies Section 5(c)(1) of
this appendix.

Comment Summary. NEIl raised the following objections to the proposed wording:

I The phrases "the effects . . . shall be minimized” and "to the extent practical™
are vague and subject to numerous interpretations. The state-of-the-art may change over
time, and what is infeasible today may be practical in the future. |If so, NRC"s proposed
language could be used to require a backfit to the standard design even though such a
backfit would not be needed for adequate protection. This result would be destabilizing
and contrary to the intent of design certification.

1 Additionally, the phrase "the effects . . . shall be minimized" is inconsistent
with "to the extent practical.” It also deviates from the staff position in SECY-90-16
that the Commission approved in a Staff Requirements Memorandum (SRM) dated June 26, 1990,
which does not require the effects of intersystem LOCAs to "be minimized."

I Finally, "withstand"” has no standard definition, and could be subject to future

reinterpretation.
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Response. In response to the comments from NEI, the Commission has removed the
phrases "the effects..._shall be minimized,” and "withstand" and has reworded the
regulation to make it clearer and consistent with SECY-90-016. Finally, the term "to the
extent practical” was modified to reflect that the Commission intends to define

practicality as the capabilities and means available at the time of design certification.

Inservice Testing of Pumps and Valves

Section 5(c)(2) imposes a requirement on the designer to allow for proper testing of
pumps and valves. This requirement is necessary to ensure that adequate testing to verify
operability can be conducted. For check valves in particular, the important issue is the
ability to adequately monitor or assess the condition of the valve.

In the FSER, the staff states that a licensee will periodically test the performance
and measure performance parameters of safety-related pumps and valves in accordance with
ASME Code Section XI, as required by 10 CFR 50.55a(f). Periodic measurements of various
parameters will be compared to baseline measurements to detect long-term degradation of
the pump or valve performance. The tests, measurements, and comparisons will ensure the
operational readiness of these pumps and valves. However, as discussed in SECY-90-016,
the staff determined that ASME Code Section Xl requirements do not assure the necessary
level of component operability that is desired for evolutionary LWR designs. Accordingly,
in SECY-90-016, as supplemented by the staff"s April 27, 1990, response to comments by the
ACRS, the staff recommended criteria to the Commission to be used to supplement Section XI
of the ASME Code. In its SRM of June 26, 1990, on SECY-90-016, the Commission approved
the staff"s recommendations. Based on the FSER, the Commission concludes that the design
satisfies Section 5(c)(2) of this appendix.

Comment Summary. NEIl raised the following objections to the proposed wording:

I With respect to paragraph (i), it is not always possible to test check valves at
maximum design flow. Some check valves can only be tested at full system flow. Thus,
paragraph (i) is not possible to implement fully.

1 Paragraph (ii) relates to the inservice testing program, not to the design.
Inservice testing programs are the responsibility of the applicant/licensee, and are not

appropriate as an "applicable regulation” for the standard design. |If the NRC believes
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that the requirements in this paragraph should be imposed on applicants and licensees, it
should initiate rulemaking to amend Part 50 to do so.

1 Additionally, the term "advanced non-intrusive techniques' is vague and its
application will change as the state-of-the-art changes. Therefore, this provision is
particularly susceptible to changing interpretations and potential backfits over time.
This result would be destabilizing and contrary to the intent of design certification.

Response. The staff agrees with NEI®s first comment. Paragraph (i) of the rule was
rewritten to allow for less than maximum design flow. The staff believes that it is
acceptable to exercise check valves with sufficient flow to fully-open the valve, provided
the valve®s full-open position can be positively confirmed, or with the maximum required
accident flowrate.

With regard to NEI"s second comment regarding the appropriateness of addressing
applicant/licensee issues in the design certification rulemaking, the Commission has
reconsidered its position and moved these issues to Section 4 of this appendix which sets
forth requirements for applicants and licensees referencing this design certification
rule. While it would be possible to amend 10 CFR 50.55a to reflect these IST
requirements, the Commission believes it is better to consolidate the design
certification-specific technical requirements which are applicable to plants referencing

this design certification rule in the design certification rule itself.

Digital Instrumentation and Control Systems

Section 5(c)(3) imposes a requirement on the designer to consider the unique concerns
related to the use of digital instrumentation and control (1&C) systems. The 1&C systems
of this design are microprocessor-based systems that share processing functions (software)
and process equipment (hardware). Therefore, a hardware design error, a software design
error, or a software programming error may cause redundant equipment to fail. The
Commission is concerned that the use of digital computer technology could result in
safety-significant common-mode failures (CMFs). CMFs could both defeat the redundancy
achieved by the hardware architectural structure and result in the loss of more than one
echelon of defense-in-depth provided by the 1&C system. The two principal factors for

defense against CMFs are quality and diversity. The Commission position on defense-in-
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depth and diversity for ALWRs, as discussed in the dated July 21, 1993, SRM in response to
SECY-93-087, is as follows:

(1) The vendor or applicant shall assess the defense-in-depth and diversity of the
proposed instrumentation and control system to demonstrate that vulnerabilities to CMFs
have been adequately addressed.

(2) In performing the assessment, the vendor or applicant shall analyze each
postulated event that is in the accident analysis section of the SAR using best-estimate
methods. The vendor or applicant shall demonstrate adequate diversity within the design
for each of these events.

(3) If a postulated CMF could disable a safety function, then a diverse means, with a
documented bases that the diverse means is unlikely to be subject to the same CMF, shall
be required to perform either the same function or a different function. The diverse or
different function may be performed by a non-safety system if the system is of sufficient
quality to perform the necessary function under the associated event conditions.

(4) A set of displays and controls located in the main control room (MCR) shall be
provided for system-level actuation and control of critical safety functions. The
displays and controls shall be independent and diverse from the safety computer system
identified in items 1 and 3.

Based on the FSER, the Commission concludes that the design satisfies Section 5(c)(3)
of this appendix.

Comment Summary. NEI commented that the terms "adequate defense'™ and "critical safety
functions™ are vague and subject to numerous interpretations.

Response. The Commission does not agree with NEI®"s comment. The terms are widely
used iIn industry standards and the Commission has clearly found the design acceptable as

it is.

Alternate Offsite Power Source to Non-Safety Equipment

Section 5(c)(4) imposes a requirement on the designer to include a second offsite
power source and to ensure that it has sufficient capacity and capability to provide power
to non-safety equipment sufficient to provide the operator with the capability to bring
the plant to a safe shutdown, following a loss of the normal power supply and plant trip.

The second offsite power source will significantly reduce the number of plant trips that
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involve a loss of power to the non-safety loads and require that the plant be shut down
under natural circulation. Such an additional source of power would improve plant safety,
because these events continue to be identified as more severe than the turbine-trip-only
event in standard plant safety analysis reports.

The requirement for alternate sources of power for non-safety-related loads arose from
an NRC policy issue. In SECY-91-078, the staff recommended that the Commission approve
the staff"s position that an evolutionary plant design should include an alternate power
source to the non-safety-related loads, unless it can be demonstrated that the design
margins are so great that transients resulting from a loss of non-safety power event are
no more severe than those associated with the turbine-trip-only event in current existing
plant designs. In its August 15, 1991 SRM, the Commission approved the staff"s position.
The staff, in its safety evaluation report (SER) for the EPRI Evolutionary Utility

Requirements Document (URD) clarified the intent of this position by stating that: "...an
alternate power source be provided to a sufficient string of non-safety loads so that
forced circulation could be maintained, and the operator would have available to him the
complement of non-safety equipment that would most facilitate his ability to bring the
plant to a stable shutdown condition, following a loss of the normal power supply and
plant trip.” The staff believes that this issue provides defense-in-depth. Based on the
FSER, the Commission concludes that the design satisfies Section 5(c)(4) of this appendix.
Comment Summary. NEI commented that the terms "most facilitate" and '‘necessary

complement of non-safety equipment” are vague and subject to numerous interpretations.

Response. The Commission has decided to modify the words to more specifically define

the non-safety equipment required.

Offsite Power Source to Safety Divisions

Section 5(c)(5) imposes a requirement on the designer to ensure that faults from non-
safety loads will not effect safety buses. Powering safety buses directly from an offsite
power source is an NRC policy issue. The issue was raised by the staff because feeding
safety buses from the offsite power sources through non-safety buses is not the most
reliable configuration. |In this configuration, the safety loads are subjected to
transients caused by the non-Class 1E loads and add additional failure points between the

offsite power sources and safety loads. To overcome these shortcomings, the staff
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recommended energizing the safety buses directly from the offsite power source®s
transformers.

In its August 15, 1991, SRM, on SECY-91-078, the Commission approved the position that
an evolutionary plant design should include at least one offsite circuit to each redundant
safety division supplied directly from one of the offsite power sources with no
intervening non-safety buses in such a manner that the offsite source can power the safety
buses upon a failure of any non-safety bus. Based on the FSER, the Commission concludes
that the design satisfies Section 5(c)(5) of this appendix.

Comment Summary. NEI commented that although the staff found the designs acceptable,
it is possible that in the future members of the NRC staff could determine that the
designs do not satisfy the literal language of the NRC"s proposed applicable regulation.

Response The Commission has decided to modify the words to clarify design

requirements for the offsite circuit to more clearly reflect the original intent.

Post-Fire Safe Shutdown

Section 5(c)(6) imposes a requirement on the designer to ensure that, among other
things, the plant can be shutdown safely after a fire that renders all equipment in any
one fire area inoperable.

As background information, the NRC established fire protection requirements for
nuclear power plants in GDC 3, 10 CFR 50.48, and Appendix R to 10 CFR Part 50. The
Commission considered Sections 111.G, I111.J, and 111.0, and Appendix R to be of particular
importance. In July 1981, NRC revised BTP APCSB 9.5-1 (SRP Section 9.5.1) to include
these provisions from Appendix R.

The Commission has also issued supplemental guidance on fire protection in documents
such as Generic Letter (GL) 81-12 (45 FR 76602, November 19, 1981), dated February 20,
1981, and GL 86-10, dated April 24, 1986. GL 81-12 presents information on safe-shutdown
methodology and GL 86-10 presents technical information on conformance with National Fire
Protection Association codes and standards.

The Commission has concluded that fire protection issues raised through operating
experience and through the External Events Program must be resolved for evolutionary
ALWRs. To minimize fire as a significant contributor to the likelihood of severe

accidents for advanced plants, the Commission concluded that current NRC guidance must be
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enhanced. The enhanced guidelines are discussed in SECY-90-016, "Evolutionary Light Water
Reactor (LWR) Certification Issues and Their Relationship to Current Regulatory
Requirements,” dated January 12, 1990 and in SECY-93-087, "Policy, Technical, and
Licensing Issues Pertaining to Evolutionary and Advanced Light Water Reactor (ALWR)
Designs'.

The Commission expects any new reactor design to propose fire protection systems based
on the best technology available, not on the methods allowed for plants already operating
or in the advanced stages of design and construction. Specifically, the Commission
expects that the new designs will have improved separation of fire areas and that physical
separation within an area will not generally be relied on. Therefore, the Commission
evaluated the fire protection system of the standard designs against the new criteria of
SRP Section 9.5.1 (BTP CMEB 9.5-1 Rev. 2), which meets the requirements of GDC 3.

Based on the FSER, the Commission concludes that the design satisfies Section 5(c)(6)
of this appendix.

Comment Summary NEI raised the following objections to the proposed wording:

I The reference iIn paragraph (i) to 10 CFR 50.48 is unnecessary. Section 50.48 is
already applicable to plants that reference the ABWR or System 80+ through Section 52.83.
Therefore, this reference is redundant and confusing.

I The reference to structures, systems and components "important to safety" in
paragraphs (i) and (ii) is inappropriate and incorrect. Part 50, Appendix R, Section

111.G.1.a, applies to structures, systems, and components "important to safe shutdown.'

Furthermore, this applicable regulation does not reflect the language in SECY-90-016, as
approved by the Commission in the SRM dated June 26, 1990, which refers to “safe

cc

shutdown™, not “important to safety” or “safety-related”.

I The proposed "applicable regulation” contained in the ABWR FSER, p. 9-57, and in
the System 80+ FSER, p. 9-57, recognized that because of "unique design layout', areas
other than the containment and control room might be accepted on an individual basis.
This provision was deleted in the proposed rule. As discussed on pages 9-59 to 9-61 of
the ABWR FSER, the ABWR has certain exceptions to the general provision on separation
(e.g-., in the main steam tunnel), and the NRC has found this to be acceptable. Without

the allowance for "unique design layout," the currently-approved ABWR design might be

found to be inconsistent with the "applicable regulation” on fire protection.
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1 System 80+ does not have 3-hour fire barrier separation between redundant shutdown
equipment inside the annulus, as discussed on pg. 9-61 of the FSER. The staff concluded
that the design is acceptable, however, because sufficient separation between redundant
equipment exists in the annulus. Although protection is provided by separation in the
annulus, deletion of the allowance for “. . .unique design layout. . . ” for areas other
than the containment and control room could allow the adequacy of the separation
provisions in the annulus to be challenged.

I Furthermore, because the allowance for “unique design layout” was in SECY-90-016,
as approved by the Commission in the SRM dated June 26, 1990, the “applicable regulation”
is inconsistent with the Commission’s previous directions.

I The term "to the extent practical™ is vague and subject to numerous
interpretations. Additionally, as the state-of-the-art evolves, what is "practical™ will
evolve, resulting in the potential for destabilizing backfits to the standard design.

Response The Commission has decided to modify the wording. Paragraph (i) of the
regulation has been deleted in response to the first comment. The references to SSCs that
are "important to safety" have been changed to "important to safe shutdown™ in response to
the second comment. The exception for the containment annulus was added to address the
third and fifth comments. Finally, the term "to the extent practical” was modified to
reflect that the Commission intends to define practicality as the capabilities and means

available at the time of design certification.

Analysis of External Events

Section 5(c)(7) imposes a requirement on the designer to include both internal and
external events in the design-specific probabilistic risk assessment. In its July 21,
1993 SRM on SECY-93-087, the Commission approved several positions related to this topic
including: (1) the requirement that the analyses submitted in accordance with 10 CFR 52.47
include an assessment of internal events; (2) the use of 1.67 times the design basis safe
shutdown earthquake for a margin-type assessment of seismic events; and (3) the
requirement that the ALWR vendors should perform bounding analyses of site-specific
external events likely to be a challenge to the plant. In Generic Letter 88-20,
"Individual Plant Examinations for Severe Accident Vulnerabilities - 10 CFR 50.54(f)" and

its supplements, the NRC staff stated that construction permit holders and power reactor
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licensees should consider the safety implications of both internal and external events.
Such consideration should involve performing separate individual plant examinations (IPEs)
and individual plant examinations for external events. PRAs and IPEs that have evaluated
both internal and external events generally estimate the risks from external events to be
the same order of magnitude as internal events. Therefore, the Commission concluded that
the design-specific PRAs required in 10 CFR 52.47 should include an assessment of both
internal and external events.

Lessons from past risk-based studies indicate that fire, internal floods, and seismic
events can be important potential contributors to core damage. However, the estimates of
the core damage frequencies for fire and seismic events continue to include considerable
uncertainty. Consequently, the Commission concluded that fire and seismic events can be
evaluated using simplified (bounding) probabilistic methods and margin methods similar to
those developed for existing plants, supported by insights from internal event PRAs,
including ALWR design-specific PRAs.

The Commission determined that the plant designer can best determine the seismic
capability of the plant through a combined approach that takes advantage of the strengths
of both PRA and margins methods. This approach (based on an internal events PRA, its
existing event and fault trees, and its random failures and human errors) allows for a
comprehensive and integrated treatment of the plant®s response to an earthquake. This
approach should yield meaningful measures of a proposed design®s seismic capability.

The major difference between a seismic PRA and the proposed PRA-based margins approach
is that the latter does not combine fragility curves with hazard curves. Rather, the PRA-
bases margins approach measures the robustness of the plant to withstand earthquakes of a
given ground acceleration level. This method eliminates the need to deal with uncertainty
in the seismic hazard curve for the site and identifies potential design-specific seismic
vulnerabilities. Understanding these vulnerabilities may be useful in developing the
reliability assurance programs, identifying operator training requirements, and focus on
accident management capabilities.

The Commission believes that it is important to fully understand potentially
significant seismic vulnerabilities and other seismic insights. The Commission concluded
that this information would be captured by a PRA-based seismic margins analysis that

considers sequence-level high confidence in low probability of failure (HCLPF) values and
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fragilities for all sequences leading to core damage or containment failures up to
approximately one and two-thirds of the SSE.

Based on the FSER, the Commission concludes that the design-specific PRA submitted by
ABB-CE satisfies Section 5(c)(7) of this appendix.

Comment Summary. There were no technical comments on this applicable regulation.

Alternate AC Power Source

Section 5(c)(8) imposes a requirement on the designer to include an on-site alternate
AC power source in the design to deal with station blackout conditions. As background
information, the staff developed a policy issue in SECY-90-016, dated January 12, 1990,
that was approved by the Commission on June 26, 1990, which requires that the evolutionary
ALWRs meet the requirements of the station blackout (SBO) rule by including an alternate
AC power source (e.g., CTG) of diverse design capable of powering at least one complete
set of normal shutdown loads and to back up the EDGs. The Commission®s policy is that a
coping analysis or a less capable alternate AC source would not be acceptable because the
CTG provides the operator with power to more equipment to cope with the event, and does
not require complicated operator actions to shed loads. Based on the FSER, the Commission
concludes that the design satisfies Section 5(c)(8) of this appendix.

Comment Summary. NEI commented that the NRC staff"s language does not reflect the
specifics of each of the standard designs. Moreover NEl stated that, as written, the
“applicable regulation' appears to conflict with the regulation that already governs use
of an alternate AC power source, § 50.63.

Response. The Commission did not necessarily intend that the language for each
regulation be different for each design. The staff clearly stated the requirement that
the designs were evaluated against. This requirement is meant to be more restrictive than
50.63 in that an alternate AC source that is fully capable of powering at least one
complete set of equipment necessary to achieve and maintain safe-shutdown is the required

approach.
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Core Debris Cooling

Section 5(c)(9) imposes requirements on the designer to include features to enhance
core debris cooling in the design. As background information, core debris coolability and
quenchability have been the subject of extensive research over the past decade; however,
much uncertainty still exists relative to this phenomenon which will most likely not be
resolved in the near future. Because of this uncertainty, the Commission decided that the
question is not whether coolability or quenchability has been achieved or can be achieved;
but rather, what is the impact on the containment design if they are not achieved.

Corium-concrete interaction (CCl) is a severe-accident phenomenon that involves the
melting and decomposition of concrete in contact with molten core debris. This phenomenon
may occur following accident sequences which result in molten core debris breaching the
reactor vessel and spreading onto the floor of the reactor cavity. The thickness of the
layer of core debris within the reactor cavity depends upon the amount of core debris, its
spreadability, and the area of the reactor cavity floor. Once on the reactor cavity
floor, the molten core debris may react with the concrete and any available water
producing non-condensible gases, water vapor, and heat from exothermic reactions.

CCIl can challenge the containment by various mechanisms including: pressurization
from non-condensible gas and steam generated, destruction of structural support members,
and melt-through of the containment liner. Non-condensible gases, primarily carbon
dioxide, carbon monoxide, and hydrogen, are released from the concrete as it decomposes
and are formed from reactions between water and metals within the molten core debris. The
core debris and concrete are heated from the combined effects of decay heat and exothermic
chemical reactions.

In its July 21, 1993, SRM on SECY-93-087, the Commission approved the position that
both the evolutionary and passive LWR designs meet the following criteria: (1) provide
reactor cavity floor space to enhance debris spreading; (2) provide a means to flood the
reactor cavity to assist in the cooling process; (3) protect the containment liner and
other structural members with concrete if necessary; and (4) ensure that the best-estimate
environmental conditions (pressure and temperature) resulting from core-concrete
interactions do not exceed ASME Code Service Level C limits for steel containments or

factored load category for concrete containments, for approximately 24 hours. In

62



addition, ensure that the containment capability has margin to accommodate uncertainties
in the environmental conditions from CCls.

Based on the FSER, the Commission concludes that the design satisfies Section 5(c)(9)
of this appendix.

Comment Summary. NEI raised the following objections to the proposed wording:

I The terms "reduce the potential for, enhance, assist in the cooling process,"
and "most significant” are vague and subject to numerous interpretations.

I The term "structural members'™ lacks specificity.

I The term "best-estimate™ is open-ended, and could lead to needless recalculations
of "estimates"™ as the state-of-the-art evolves.

Response The Commission has decided to modify the wording. The specific severe
accident sequences have been identified instead of using the term "most significant.” The
size of the reactor cavity floor space and the actual structural members of concern have

also been identified. To address the comment on the term "best estimate,' the section of

the DCD that defines the environmental conditions is now cited.

High Pressure Core Melt Ejection

Section 5(c)(10) imposes a requirement on the designer to include a means to
depressurize the reactor coolant system and cavity design features to mitigate the effects
of a high pressure core melt ejection accident. As background information, in its
June 26, 1990, SRM on SECY-90-016, the Commission approved the position that evolutionary
LWR designs should have a depressurization system and cavity design features to contain
ejected core debris. In addition, the Commission stated that the cavity design, as a
mitigating feature, should not unduly interfere with such operations as refueling,
maintenance, or surveillance.

In its July 21, 1993, SRM on SECY-93-087, the Commission modified its position
slightly and approved the general criteria that the evolutionary LWR designs should have a
reliable depressurization system and cavity design features to decrease the amount of
ejected core debris that reaches the upper containment.

On the basis of engineering judgment, the Commission believes that examples of cavity

design features that will decrease the amount of ejected core debris reaching the upper
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containment are ledges or walls that would deflect core debris and a tortuous path from
the reactor cavity to the upper containment.

Based on the FSER, the Commission concludes that the design satisfies Section 5(c)(10)
of this appendix.

Comment Summary. NEI commented that the terms "reliable means™ and "reduce the
amount' are vague and subject to numerous interpretations. NEIl also stated that what is
considered "reliable” may change as the state-of-the-art changes, leading to the potential
for destabilizing backfits to the standard designs.

Response. The Commission has decided to modify the wording to allow for a safety-
related depressurization system for this application. The Commission did not remove the
phrase "reduce the amount™ because it believes that it is the most appropriate wording

based on the engineering judgement involved in the review.

Equipment Survivability

Section 5(c)(11) imposes a requirement on the designer to perform analyses to
demonstrate that certain equipment and instrumentation can function under severe accident
environmental conditions. As background information, in its SRM of July 21, 1983, on
SECY-93-087, the Commission approved the position that for the review of the credible
severe-accident scenarios for ALWRs, the Commission will evaluate the design certification
applicant®s identification of the equipment needed to perform mitigative functions as well
as the conditions under which the mitigative systems must operate.

Beyond design basis events can generally be categorized into in-vessel and ex-vessel
severe accidents. The environmental conditions resulting from these events are generally
more limiting than those from design bases events. The Commission established a criterion
to provide a reasonable level of confidence that the necessary equipment will function in
the severe accident environment for the time span for which it is needed. This criterion
is commonly referred to as "equipment survivability"” and is fundamentally different from
equipment qualification.

The applicable criteria for mechanical and electrical equipment and instrumentation
required for recovery from in-vessel severe accidents are provided in 10 CFR 50.34(f).

I Part 50.34(F)(2)(ix)(c) states that equipment necessary for achieving and

maintaining safe shutdown of the plant and maintaining containment integrity will perform
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its safety function during and after being exposed to the environmental conditions
attendant with the release of hydrogen generated by the equivalent of a 100 percent fuel-
clad metal-water reaction including the environmental conditions created by activation of
the hydrogen control system.

I Part 50.34(F)(3)(v) states that systems necessary to ensure containment integrity
shall be demonstrated to perform their function under conditions associated with an
accident that releases hydrogen generated from 100 percent fuel-clad metal-water reaction.

I Part 50.34(F)(2)(xvii) requires instrumentation to measure containment pressure,
containment water level, containment hydrogen concentration, containment radiation
intensity, and noble gas effluents at all potential accident release points.

I Part 50.34(F)(2)(xix) requires instrumentation adequate for monitoring plant
conditions following an accident that includes core damage.

The applicable criteria for mechanical and electrical equipment required to mitigate
the consequences of ex-vessel severe accidents are discussed in the Equipment
Survivability section of SECY-90-016. In its SRM of June 26, 1990, relating to SECY-90-
016, the Commission approved the position that features provided only for severe-accident
protection, prevention and mitigation (i.e. not required for design basis accidents) need
not be subject to the 10 CFR 50.49 environmental qualification requirements; 10 CFR Part
50, Appendix B quality assurance requirements; and 10 CFR Part 50, Appendix A
redundancy/diversity requirements. The reason for this judgement is that the Commission
believes that severe core damage accidents should not be treated as design basis accidents
(DBAs) .

However, mitigation features must be designed to provide reasonable assurance that
they will operate in the severe-accident environment for which they are intended and over
the time span for which they are needed. In cases where safety-related equipment
(equipment provided for DBAs) is relied upon to cope with severe accident situations,
there should be reasonable assurance that this equipment will survive accident conditions
for the period that is needed to perform its intended function.

Based on the FSER, the Commission concludes that the design satisfies Section 5(c)(11)
of this appendix.

Comment Summary. NEI raised the following objections to the proposed wording:
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I The term "needed" is inappropriate because severe accident features are not
"'needed"” to satisfy NRC regulations or assure the adequate protection of public health and
safety.

1 Further, the term "best available”™ and 'best-estimate' are open-ended, and could
lead to needless re-evaluations and the potential for backfits as the state-of-the-art
evolves. Such a result is very likely to occur, because research regarding the effects of
severe accidents is still in its infancy, and knowledge of severe accident phenomena is
rapidly increasing. Additionally, requirements for use of the "best-available”™ method and
"best-estimates" deviate from the provision in SECY-90-16 that was approved by the
Commission in the SRM dated June 26, 1990, which only required "reasonable assurance"™ of
equipment survivability.

Response. The Commission has decided to modify the words in response to these
comments. The analytical techniques available at the time of the design certification

were deemed to be acceptable and the specific environmental conditions were referenced.

Containment Performance

Section 5(c)(12) imposes a requirement on the designer to include features intended to
limit the conditional containment failure probability. As background information, the
Commission®™s approach for ensuring containment survivability from severe accident
challenges consists of requiring inclusion of accident prevention and consequence
mitigation features and the containment performance goal (CPG). The CPG ensures that the
containment would perform its function in the face of most severe-accident challenges and
that the design (including its mitigation features) would be adequate if called upon to
mitigate a severe accident.

Two alternative CPGs were identified in SECY-90-016: a conditional containment
failure probability (CCFP) of 0.1 or a deterministic CPG that offers comparable
protection. In its June 26, 1990, SRM, the Commission approved the use of the 0.1 CCFP as
a basis for establishing regulatory guidance for evolutionary ALWRs. In assessing the
probability of containment failure, two definitions of containment failure were
considered. These include a CCFP based on structural integrity and on a dose definition.
The Commission also directed that the use of a 0.1 CCFP should not be imposed as a

requirement, and that the use of the CCFP should not discourage accident prevention.
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The FSER contains the staff"s analysis of the design features that contribute to
limiting the CCFP and their evaluation of the severe accident phenomena that are mitigated
by these design features. Based on the FSER, the Commission concludes that the design
satisfies Section 5(c)(12) of this appendix.

Comment Summary. NEI commented that the terms "limit" and "more likely" are vague and
subject to numerous interpretations.

Response. The Commission has decided to modify the wording. The new regulation
defines the CCFP limit as 0.1 and identifies the DCD section which lists the severe

accident sequences that are subject to this requirement.

Shutdown Risk

Section 5(c)(13) imposes a requirement on the designer to perform specific assessments
of the design with regard to shutdown risk. As background information, various incidents
occurring at nuclear power plants during low power and shutdown operation modes over the
past several years have raised Commission concerns regarding plant vulnerability during
these operating modes. The Commission conducted a comprehensive review of low-power and
shutdown operations including hot shutdown, cold shutdown, and refueling at all nuclear
plants and other shutdown-related issues identified by foreign regulatory organizations
and the NRC. The findings of the review were published in NUREG-1449, *Shutdown and Low
Power Operation at Commercial Nuclear Power Plants in the United States."

In SECY-90-016, the Commission identified reduced inventory operation as a significant
safety issue. In SECY-93-190, "Regulatory Approach to Shutdown and Low-Power Operations,"
the Commission discussed the advantages and disadvantages of a proposed rulemaking to
establish new regulatory requirements for shutdown and low-power operations in the
following areas: outage planning and control, technical specifications, fire protection,
and instrumentation.

Based on the above, the Commission required that the designer perform a systematic
examination of shutdown risk, including evaluation of specific design features that
minimize shutdown risk, quantification of the reliability of the decay heat removal
systems, identification of any vulnerabilities introduced by new design features and

consideration of fires and floods with the plant in modes other than full power.
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The Commission reviewed the applicant®s submittals and found that the PRA shutdown
risk evaluation was acceptable. Further, the Commission concluded that the designer
adequately addressed the shutdown risk concerns in NUREG-1449 and has demonstrated that
the design will not introduce significant risk during shutdown operations. Based on the
FSER, the Commission concludes that the design satisfies Section 5(c)(13) of this
appendix.

Comment Summary. NEI raised the following objections to the proposed wording:

I The terms "'systematic, minimize, new design features,”™ and "modes other than
full power'™ are vague and subject to numerous interpretations.

1 Paragraph (ii) relates to the COL applicant, not the standard design. It is not
appropriate as an "applicable regulation” for the standard design. If the NRC believes
that the requirements in this paragraph should be imposed on applicants and licensees, it
should initiate a rulemaking to amend Part 50 to do so.

I In this regard, NRC has already initiated a rulemaking proceeding to amend Part 50
to include requirements related to shutdown conditions. (See 59 Fed. Reg. 52707 (October
19, 1994).) The NRC should not pre-empt or prejudge the results of that rulemaking by
imposing an "applicable regulation™ on shutdown conditions.

Response. The Commission has decided to modify the wording. In response to the first
comment, the wording has been made more specific where possible. In response to the
second and third comments regarding the appropriateness of addressing applicant/licensee
issues in the design certification rulemaking, the Commission has reconsidered its
position and moved these issues to Section 4 of this appendix which sets forth
requirements for applicants and licensees referencing this design certification rule.
While the Commission has initiated a rulemaking proceeding to amend Part 50 to include
requirements related to shutdown conditions, the Commission believes it is better to
consolidate the design certification-specific technical requirements which are applicable

to plants referencing this design certification rule in the design certification rule

itself.
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Steam Generator Tube Ruptures

Section 5(c)(14) imposes a requirement on the designer to perform a systematic
evaluation of plant response to a steam generator tube rupture (SGTR). As background
information, during a steam generator tube rupture event, the potential exists for lifting
of SG safety or relief valves and discharging primary system radioactive inventory outside
the containment. Such a containment bypass is undesirable for either a design-basis event
or a postulated severe accident. Consequently, the Commission believes that possible
mitigation of this containment challenge should be considered.

In its June 26, 1990, SRM on SECY-90-016, the Commission required designers of ALWRs
to reduce the potential for conditional containment failure through use of quantitative
guidelines or alternative deterministic objectives. In addition, with respect to design-
basis events, in the URD, EPRI states that PWR containments should be designed to produce
a leak-tight barrier to prevent uncontrolled release of radioactivity in the event of a
postulated accident. Containment bypass due to SG tube ruptures would potentially violate
containment integrity and hamper meeting both the severe-accident (SECY-90-016) and EPRI
containment performance goals.

In its July 21, 1993, SRM on SECY-93-087, the Commission decided that evolutionary PWR
designers should consider potential design features that would reduce the amount of
containment bypass leakage from such a scenario. The three design features presented
were:

L incorporating a highly reliable (closed-loop) SG, shell-side, heat removal system that

relies on natural circulation and stored water sources

piping some SG relief valve discharge back into the primary containment
L increasing the SG shell-side pressure capacity with a corresponding increase in the
safety valve setpoints

ABB-CE performed a study to evaluate certain automatic design features that can be
used to enable the plant to mitigate SGTR consequences. Sections 3 and 4 of DCD
Appendix 5F describe these analyses and provide an evaluation of the attendant benefits
and limitations of each of these automatic design features. The realistic analyses were
performed for a five-tube rupture case and a single-tube rupture case. ABB-CE assessed

the three design alternatives identified in SECY-93-087 in a report dated September 23,
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1993 and titled, "Design Alternatives for the System 80+ Nuclear Power Plant,”™ and found
these alternatives to be cost prohibitive.

As a result of these analyses, some features have been added to the System 80+ design
to reduce the potential containment bypass leakage from the SGTR events. These features
include: (1) a design modification to the component cooling water system (CCWS) to ensure
continued cooling of the instrument air compressors after a safety injection actuation
signal (SIAS), (2) addition of two nitrogen-16 (N-16) radiation monitors (one per SG) in
the steamlines, (3) implementation of technical specifications and ITAACs related to N-16
monitors, and (4) emergency operations guidelines (EOGs) improvements. The Commission has
determined that this issue has been properly addressed with these enhancements. In
arriving at this conclusion, the Commission considered whether the System 80+ design
provides sufficient time, diagnostic information, mitigation capability, and proper EOGs
for operator coping actions following an SGTR event to mitigate the consequence. Based on
the FSER, the Commission concludes that the design satisfies Section 5(c)(14) of this
appendix.

Comment Summary. NEI commented that the phrases ‘“best-estimate, systematic
evaluation” and “mitigate the amount of” are vague and subject to various interpretations.
In addition, what constitutes a best-estimate evaluation is likely to change as evaluation
methods evolve. It is also noted that this applicable regulation as stated in the FSER
requires evaluation of potential design improvements “which are significant and practical
and do not impact excessively on the plant.” That phrase does not appear in the
applicable regulation as stated in the proposed rules, thereby making the scope of the
existing evaluation more vulnerable to challenge. For these reasons, this applicable
regulation is destabilizing and contrary to the intent of design certification.

Response. The Commission has decided to modify the words to address NEl®s comments

and make i1t consistent with the statements in the FSER.

B. Responses to specific requests for comment.

Only two commenters addressed the specific requests for comments that were set forth
in section IV of the proposed rule. These commenters were NEI and the Ohio Citizens for
Responsible Energy, Inc. (OCRE). The following discussion provides a summary of the

comments and the Commission®s response to each of the specific requests.
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1. Should the requirements of 10 CFR 52.63(c) be added to a new 10 CFR 52.79(e)?

Comment Summary. OCRE agreed that the requirements of 10 CFR 52.63(c) should be added
to a new 10 CFR 52.79(e) and NEI had no objection, as long as the substantive requirements
in 8 52.63(c) were not changed.

Response. Because there is no objection to adding the requirements of 10 CFR 52.63(c)
to Subpart C of Part 52, as 10 CFR 52.79(e), the Commission will consider this amendment
as part of a future review of Part 52. This future review will also consider lessons
learned from this rulemaking and will determine if 10 CFR 52.63(c) should be deleted from

Subpart B of Part 52.

2. Are there other words or phrases that should be defined in Section 2 of the proposed
rule?

Comment Summary. Neither NElI nor OCRE suggested other words or phrases that need to be
added to the definition section. However, NEI recommended expanded definitions for
specific terms in Section 2 of the proposed rule.

Response. The Commission has revised Section 2 of this appendix as a result of
comments from NEI and DOE. A discussion of these changes is provided in section 11.C.2

and 11.C.3.

3. What change process should apply to design-related information developed by a combined
license (COL) applicant or holder that references this design certification rule?

Comment Summary. OCRE recommended the change process in Section 8(b)(5)(i) of the
proposed rule and stated that it is essential that any design-related COL information
including the plant-specific PRA (and changes thereto) developed by the COL applicant or
holder not have issue preclusion and be subject to litigation in any COL hearing. NEI
recommended that the COL information be controlled by 10 CFR 50.54 and 50.59 but
recognized that the COL applicant or holder must also consider impacts on Tier 1 and Tier
2 information.

Response. The Commission will develop a change process for the plant-specific
information submitted in a COL application that references this design certification as
part of a future review of Part 52. The Commission expects that the change process for
the plant-specific portion of the COL application will be similar to Section 8(b)(5).

This approach is generally consistent with the recommendations of OCRE and NEI.
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The Commission agrees with OCRE that the plant-specific portion of the COL application
will not have issue preclusion in the COL proceeding. A discussion of the information

that will have issue preclusion is provided in section II1.A_1.

4. Are each of the applicable regulations set forth in Section 5(c) of the proposed rule
Justified?

Comment Summary. OCRE found each of the applicable regulations to be justified and
stated that these requirements are responsive to issues arising from operating experience
and will greatly reduce the risk of severe accidents for plants using these standard
designs. NEI believes that none of the applicable regulations are justified and stated
that they are legally and technically unnecessary, could give rise to unwarranted
backfits, are destabilizing and, therefore, contrary to the purpose of 10 CFR Part 52.

Response. The Commission has determined that applicable regulations are necessary, as
described in section 11.A_.3. The justification for the specific wording of each

applicable regulation is described in section 11_A.4

5. Section 8(b)(5) (i) authorizes an applicant or licensee who references the design
certification to depart from Tier 2 information without prior NRC approval if the
applicant or licensee makes a determination that the change does not involve a change to
Tier 1 or Tier 2* information, as identified in the DCD; the technical specifications; or
an unreviewed safety question, as defined in Sections 8(b)(5)(ii) and (iii). Where
Section 8(b)(5) (i) states that a change made pursuant to that paragraph will no longer be
considered as a matter resolved in connection with the issuance or renewal of a design
certification within the meaning of 10 CFR 52.63(a)(4), should this mean that the
determination may be challenged as not demonstrating that the change may be made without
prior NRC approval or that the change itself may be challenged as not complying with the
Commission®™s requirements?

Comment Summary. OCRE believes that the process for making plant-specific departures
from Tier 2, as well as the substantive aspect of the change itself, should be open to
challenge, although OCRE believes that the second aspect is the more important. By
contrast, NEl argued that neither the departure process nor the change should be subject

to litigation in any licensing hearing. Rather, NEI argued that any person who wished to
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challenge the change should raise the matter in a petition for an enforcement action under
10 CFR 2.206.

Response. The Commission has determined that an interested person should be provided
the opportunity to challenge, in an appropriate licensing proceeding, whether the licensee
properly complied with the Tier 2 departure process. Therefore, Section 8(b)(5) of this
Appendix has been modified. The scope of finality for plant-specific departures is

discussed in greater detail in section I1_A.1 above.

6. How should the determinations made by an applicant or licensee that changes may be made
under Section 8(b)(5) (i) without prior NRC approval be made available to the public in
order for those determinations to be challenged or for the changes themselves to be
challenged?

Comment Summary. OCRE recommends that the determinations and descriptions of the
changes be set forth in the COL application and that they should be submitted to the NRC
after COL issuance. Any person wishing to challenge the determinations or changes should
file a petition pursuant to 10 CFR 2.206. NEI recommends submitting periodic reports that
summarize departures made under Section 8(b)(5) to the NRC pursuant to Section 9(b) of the
proposed design certification rules, consistent with the existing process for NRC
notifications by licensees under 10 CFR 50.59. These reports will be available in the
NRC"s Public Document Room.

Response. The Tier 2 departure process in Section 8(b)(5) and the respective reporting
requirements in Section 9(b) of the proposed design certification rule [Section 10(b) of
this appendix] were based on 10 CFR 50.59. It therefore seems reasonable that the
information collection and reporting requirements that should be used to control Tier 2
departures made in accordance with Section 8(b)(5) should generally follow the regulatory
scheme in 10 CFR 50.59 (except that the requirements should also be applied to COL
applicants), absent countervailing considerations unique to the design certification and
combined license regulatory scheme in Part 52. OCRE"s proposal raises policy
considerations which are not unique to this design certification, but are equally
applicable to the Part 50 licensing scheme. In fact, OCRE has submitted a petition (see
59 FR 30308; June 13, 1994) which raises the generic matter of public access to licensee-

held information. In view of the generic nature of OCRE"s concern and the pendency of
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OCRE"s petition, which independently raises this matter, the Commission concludes that

this rulemaking should not address and resolve this matter.

7. What is the preferred regulatory process (including opportunities for public
participation) for NRC review of proposed changes to Tier 2* information and the
commenter®s basis for recommending a particular process?

Comment Summary. OCRE recommends either an amendment to the license application or an
amendment to the license, with the requisite hearing rights. NEI recommends NRC approval
by letter with an opportunity for public hearing only for those Tier 2* changes that also
involve either a change in Tier 1 or technical specifications, or an unreviewed safety
question.

Response. The Commission has developed a change process for Tier 2* information, as
described in sections I1.A.2 and 111_H, which essentially treats the proposed departure as
a request for a license amendment with an opportunity for hearing. Since Tier 2*
departures require NRC review and approval, and involve a licensee departing from the
requirements of this appendix, the Commission regards such requests for departures as
analogous to license amendments. Accordingly, Section 8(b)(6) specifies that such
requests will be treated as requests for license amendments, and that the proposed Tier 2*

departure shall not be considered to be matters resolved by this rulemaking.

8. Should determinations of whether proposed changes to severe accident issues constitute
an unreviewed safety question use different criteria than for other safety issues resolved
in the design certification review and, if so, what should those criteria be?

Comment Summary. OCRE supports the concept behind the criteria in the proposed rule
for determining if a proposed change to severe accident issues constitutes an unreviewed
safety question, but proposes changes to the criteria. NEI agrees with the criteria in
the proposed rule but recommends an expansion of the scope of information that would come
under the special criteria for determining an unreviewed safety question.

Response. The Commission disagrees with the recommendations of both NEI and OCRE. The
Commission has decided to retain the special change process in Section 8(b)(5) of the

proposed rule for severe accident information, as described iIn section 11.A_2.
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9. (a)() Should construction permit applicants under 10 CFR Part 50 be allowed to
reference design certification rules to satisfy the relevant requirements of 10 CFR Part
507?

(2) What, if any, issue preclusion exists in a subsequent operating license stage and
NRC enforcement, after the Commission authorizes a construction permit applicant to
reference a design certification rule?

(3) Should construction permit applicants referencing a design certification rule be
either permitted or required to reference the ITAAC? If so, what are the legal
consequences, in terms of the scope of NRC review and approval and the scope of admissible
contentions, at the subsequent operating license proceeding?

(4) What would distinguish the "old"™ 10 CFR Part 50 2-step process from the 10 CFR
Part 52 combined license process if a construction permit applicant is permitted to
reference a design certification rule and the final design and ITAAC are given full issue
preclusion in the operating license proceeding? To the extent this circumstance
approximates a combined license, without being one, is it inconsistent with Section 189(b)
of the Atomic Energy Act (added by the Energy Policy Act of 1992) providing specifically
for combined licenses?

(b) (1) Should operating license applicants under 10 CFR Part 50 be allowed to
reference design certification rules to satisfy the relevant requirements of 10 CFR Part
507?

(2) What should be the legal consequences, from the standpoints of issue resolution in
the operating license proceeding, NRC enforcement, and licensee operation if a design
certification rule is referenced by an applicant for an operating license under 10 CFR
Part 507?

(c) Is it necessary to resolve these issues as part of this design certification, or
may resolution of these issues be deferred without adverse consequence (e.g-, without
foreclosing alternatives for future resolution).

Comment Summary. OCRE argued that a construction permit applicant should be allowed to
reference design certifications and that the applicant be required to reference I1TAAC
because they are Tier 1. OCRE indicated that in a construction permit hearing, those
issues representing a challenge to the design certification rule would be prohibited
pursuant to 10 CFR 2.758. At the operating license stage, only an applicant whose

construction permit referenced a design certification rule should be allowed to reference
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the design certification. In the operating license hearing, issues would be limited to
whether the ITAAC have been met. Requiring a construction permit applicant to reference
the ITAAC would not be the same as a combined license under Part 52, in OCRE"s view,
apparently because the specific hearing provisions of 10 CFR 52.103 would not be employed.
Finally, OCRE argued that resolution of these issues could be safely deferred because the
circumstances with which these issues attend are not likely to be faced.

NEl also argued that a construction permit applicant should be allowed to reference
design certifications. However, NEI believed that the applicant should be permitted, but
not required, to reference the ITAAC. |IFf the applicant did not reference the ITAAC, then
"'construction-related issues'™ would be subject to both NRC review and an opportunity for
hearing at the operating license stage in the same manner as construction-related issues
in current Part 50 operating license proceedings. NEI reiterated its view that design
certification issues should be considered resolved in all subsequent NRC proceedings.
With respect to deferring a Commission decision on the matter, NEl suggested that these
issues be resolved now because the industry wishes to "reinforce" the permissibility of
using a design certification in a Part 50 proceeding. Further, NEI argues that deletion
of all mention of construction permits and operating licenses in the design certification
rule could be construed as indicating the Commission®s desire to preclude a construction
permit or operating license applicant from referencing a design certification.

Response. Although Part 52 provides for referencing of design certification rules in
Part 50 applications and licenses, the Commission wishes to reserve for future
consideration whether a Part 50 applicant should be permitted to reference this design
certification and, if so, should be permitted or required to reference the ITAAC. This
decision iIs due to the manner in which ITAAC were developed for this appendix and
recognition of the lack of experience with design certifications in combined licenses, in
particular the implementation of ITAAC. Therefore, the Commission has decided to defer a
decision on this matter. Section 4 of this Appendix contains an explicit reservation of

this matter in order to avoid any uncertainty with respect to the Commission®s intent.

C. Other Issues

1. NRC Verification of ITAAC Determinations.

76



Comment Summary. In Attachment B of its comments (pp. 58-66), NEI raised an industry
concern regarding the matters to be considered by the NRC in verifying inspections, tests,
analyses, and acceptance criteria (I1TAAC) determinations pursuant to 10 CFR 52.99,
specifically citing quality assurance and quality control (QA/QC) deficiencies. Although
this issue was not specifically addressed in the proposed design certification rule, the
following response is provided because of its importance relative to future considerations
of the successful performance of ITAAC for a nuclear power facility.

Response. The NRC disagrees with any assertion that QA/QC deficiencies have no
relevance to the NRC determination of whether ITAAC have been successfully completed.
Simply confirming that an ITAAC had been performed in some manner and a result obtained
apparently showing that the acceptance criteria had been met would not be sufficient to
support a determination that the ITAAC had been successfully completed. The manner in
which an ITAAC is performed can be relevant and material to the results of the ITAAC. For
example, In conducting an ITAAC to verify a pump®"s flow rate, it is logical, even if not
explicitly specified in the ITAAC, that the gauge used to verify the pump flow rate must
be calibrated in accordance with relevant QA/QC requirements and that the test
configuration is representative of the final as-built plant conditions (i.e. valve or
system line-ups, gauge locations, system pressures or temperatures). Otherwise, the
acceptance criteria for pump flow rate in the ITAAC could apparently be met while the
actual flow rate in the system could be much less than that required by the approved
design.

The NRC has determined that a QA/QC deficiency may be considered in determining
whether an ITAAC has been successfully completed if: (1) the QA/QC deficiency is directly
and materially related to one or more aspects of the relevant ITAAC (or supporting Tier 2
information); and (2) the deficiency (considered by itself, with other deficiencies, or
with other information known to the NRC) leads the NRC to question whether there is a
reasonable basis for concluding that the relevant aspect of the ITAAC has been
successfully completed. This approach is consistent with the NRC"s current methods for
verifying initial test programs. The NRC recognizes that there may be programmatic QA/QC
deficiencies that are not relevant to one or more aspects of a given ITAAC under review
and, therefore, should not be relevant to or considered in the NRC"s determination as to
whether an ITAAC has been successfully completed. Similarly, individual QA/QC

deficiencies unrelated to an aspect of the ITAAC in question would not form the basis for
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an NRC determination that an ITAAC has not been met. Using the ITAAC for pump flow rate
example, a specific QA deficiency in the calibration of pump gauges would not preclude an
NRC determination of successful ITAAC completion if the licensee could demonstrate that
the original deficiency was properly corrected (e.g., analysis, scope of effect, root
cause determination, and corrective actions as appropriate), or that the deficiency could
not have materially affected the test in question.

Furthermore, although the Tier 1 information was developed to focus on the performance
of the structures, systems, and components of the design, the information contains
implicit quality standards. For example, the design descriptions for reactor and fluid
systems describe which systems are "safety-related”; important piping systems are
classified as "Seismic Category 1" and identify the ASME Code Class; and important
electrical and instrumentation and control systems are classified as '"Class 1E". The use
of these terms by the evolutionary plant designers was meant to ensure that the systems
would be built and maintained to the appropriate standards. Quality assurance
deficiencies for these systems would be assessed for their impact on the performance of
the ITAAC, based on their safety significance to the system. The QA requirements of 10
CFR Part 50, Appendix B, apply to safety-related activities. Therefore, the Commission
anticipates that, because of the special significance of ITAAC related to verification of
the facility, the licensee will implement similar QA processes for ITAAC activities that
are not safety-related.

During the ITAAC development, the design certification applicants determined that it
was impossible (or extremely burdensome) to provide all details relevant to verifying all
aspects of ITAAC (e.g-, QA/QC) in Tier 1 or Tier 2. Therefore, the NRC staff accepted the
applicants®™ proposal that top-level design information be stated in the ITAAC to ensure
that it was verified, with an emphasis on verification of the design and construction
details in the "as-built" facility. To argue that consideration of underlying information
which is relevant and material to determining whether ITAAC have been successfully
completed ignores the history of ITAAC development. In summary, the Commission concludes
that information such as QA/QC deficiencies which are relevant and material to ITAAC may
be considered by the NRC in determining whether the ITAAC have been successfully
completed. Despite this conclusion, the Commission has decided to add a provision to
Section 9(b) of this appendix, which was requested by NEl. This provision requires the

NRC"s findings that the prescribed acceptance criteria have been met to be based solely on
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the inspections, tests, and analyses. The Commission has added this provision, which is
fully consistent with 10 CFR Part 52, with the understanding that it does not affect the
manner in which the NRC intends to implement 10 CFR 52.99 and 52.103(g), as described

above.

Licensee Documentation of ITAAC Verification

A related concern was raised by Mr. R. P. McDonald of the Advanced Reactor Corporation
at the public meeting on December 4, 1995, regarding the type and quantity of information
that must be submitted by a licensee to certify that an ITAAC has been successfully
completed. While this issue also was not addressed in the proposed rule, this response is
provided because of its importance to the industry regarding the performance of ITAAC.
This response represents current NRC thinking on this subject and is not part of the
Commission®™s binding determination in this rulemaking.

The documentation requirements for a facility that is licensed under 10 CFR Part 52
are similar to the documentation requirements under Part 50. The difference is that under
Part 52 the documentation should be formatted to demonstrate the bases for completion of
ITAAC. In general, sufficient information must be submitted to the NRC to adequately
document the bases for the conclusion that the ITAAC have been successfully performed and
the acceptance criteria have been met. However, this information is expected to be
summarized because the NRC does not intend that all the details of the inspections, tests,
and analyses related to a specific ITAAC must be submitted.

The licensee should certify to the NRC that an ITAAC has been successfully completed
and that the acceptance criteria have been met. The certification letter should identify
the specific ITAAC(sS) that have been completed; it should identify, in summary form, the
bases for the conclusion that the ITAAC have been met; and it should identify the location
of any supporting documentation that is available for audit. The supporting documentation
may include items such as test reports, engineering analyses, calculations, drawings,
vendor component tests, inspections, quality assurance records, and other facility
records. NEI provided a preliminary conceptual example of this type of letter in a
meeting with the NRC staff on March 15, 1995, as documented in a meeting summary dated
April 7, 1995. However, the specific bases for satisfaction of any particular 1TAAC must

be established by each licensee.
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The design descriptions and functional system drawings available for review during the
design certification and COL application stages were sufficient to perform licensing
reviews and make final safety determinations but are not adequate for actual construction
or construction inspection activities. Therefore, before construction begins on any given
portion of the facility, the licensee must ensure that the certified design plus
site-specific design information in the COL application, including that required by the
design acceptance criteria (DAC), has been translated into detailed, plant-specific,
design and construction drawings. The level of detail in the certified design and the use
of DAC allow for some variation in implementing the certified design. The applicant or
licensee also has some flexibility in completing the final design for Tier 2 design
information, by means of the Tier 2 change process. The ITAAC will verify that the as-
built facility will operate in accordance with the approved design and applicable
regulations. Therefore, the licensee should ensure that the drawings and other
documentation reflect the final as-built configuration of the facility so that they can be

used as part of the bases, where appropriate, for completion of the ITAAC.

NRC Inspection

The licensee bears the responsibility for performing ITAAC. The NRC must verify
through its inspection program that the ITAAC have been performed by the licensee in an
acceptable manner, thereby ensuring there is reasonable assurance that the facility has
been built and will operate in accordance with the license and applicable regulations.
SECY-94-294, "Construction Inspection and ITAAC Verification,”™ discussed the development
of a construction inspection program to accommodate the requirements of future reactors
licensed under Part 52 and to incorporate lessons learned from experience with the current
construction inspection program. One of the objectives of this inspection program will be
to inspect the licensee"s process for performing ITAAC and to inspect the licensee”s
program for ensuring ITAAC requirements are met. This could include the results of the
pre-operational test program, quality assurance program, and various facility construction
programs. The NRC expects that there will be increased interaction between the licensee

and the NRC throughout the facility construction stage.
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Facility ITAAC Verification

The NRC must find that all acceptance criteria specified in the license are met before
facility operation. Because ITAAC are the sole source of acceptance criteria, the COL for
a facility must include, all those implementation issues sufficiently important to require
satisfactory resolution before fuel loading. Thus, the COL ITAAC include the ITAAC in the
DCD for a referenced design plus plant-specific ITAAC derived from the COL proceeding.
Plant-specific ITAAC comprise ITAAC associated with site-specific design information and

other significant issues submitted by the COL applicant, as approved by the NRC staff.

2. DCD Introduction.
Comment Summary. The proposed rule incorporated Tier 1 and Tier 2 information into the
DCD but did not include the introduction to the DCD. The SOC for the proposed rule (60 FR

17924) indicated that this was a deliberate decision, stating:

The introduction to the DCD is neither Tier 1 nor Tier 2 information, and is not
part of the information in the DCD that is incorporated by reference into this
design certification rule. Rather, the DCD introduction constitutes an
explanation of requirements and other provisions of this design certification
rule. |If there is a conflict between the explanations in the DCD introduction
and the explanations of this design certification rule in these statements of

consideration (SOC), then this SOC is controlling.

Both the applicant and NEI took strong exception to this statement. They both argued that
the language of the DCD introduction was the subject of careful discussion and negotiation
between the NRC staff, NRC"s Office of the General Counsel, and representatives of the
applicant and NEI. They, therefore, suggested that the definition of the DCD in Section
2(a) of the proposed rule be amended to explicitly include the DCD Introduction and that
Section 4(a) of the proposed rule be amended to generally require that applicants or
licensees comply with the entire DCD. However, in the event that the Commission rejected
their suggestion, NEI alternatively argued that the substantive provisions of the DCD
Introduction be directly incorporated into the design certification rule®s language (refer

to NEI Comments, Attachment B, pp. 90-108; ABB-CE Comments, Attachment A).
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Response. The DCD Introduction was created to be a convenient explanation of some
provisions of the design certification rule and was not intended to become rule language
itself. Therefore, the Commission has adopted NEI"s alternative suggestion of
incorporating substantive procedural and administrative requirements into the design
certification rule. It is the Commission®s view that the substantive procedural and
administrative provisions described in the DCD Introduction should be included in, and be
an integrated part of, the design certification rule which is published in the Federal
Register and codified in the Code of Federal Regulations. The portion of the rule that is
published in the Federal Register contains the bulk of the rule®s procedural and
administrative requirements. It would be better from the standpoint of form and
convenience to include the appropriate provisions into a single part of the rule. As a
result, Sections 2, 4, 6, 8, and 10 have been revised and Section 9 of this Appendix was
created to adopt appropriate provisions from the DCD Introduction. In some cases, the
wording of these provisions has been modified to conform with the final design
certification rule. Therefore, the applicant for this design certification must revise
its DCD Introduction to conform with the final rule.

In section C.2 of its comments, dated August 4, 1995, ABB-CE stated that all tables
within Section 19.7, "External Events Analysis," of the DCD should be deleted. ABB-CE
stated that the probabilistic numerical results in these tables were included in its DCD
as a result of a printing error. The Commission has determined that the deletion of these
tables from Section 19.7 of the DCD is acceptable because a site-specific version of this
information will be created by a COL applicant that references this design certification.
Therefore, ABB-CE can delete this information when it prepares the final version of the

generic DCD that conforms with the final rule.

3. Duplicate documentation in design certification rule.

Comment Summary. On page 4 of its comments, dated August 7, 1995, the Department of
Energy (DOE) recommended that the process for preparing the design certification rule be
simplified by eliminating the DCD, which DOE claims is essentially a repetition of the
Standard Safety Analysis Report (SSAR). DOE"s concern, which was further clarified during
a public meeting on December 4, 1995, is that the NRC will require separate copies of the
DCD and SSAR to be maintained. During the public meeting DOE, also expressed a concern

that 8§ 52.79(b) could be confusing to an applicant for a combined license because it
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currently states ... "The final safety analysis report and other required information may
incorporate by reference the final safety analysis report for a certified standard
design." ...

Response. The NRC does not require duplicate documentation for this design
certification rule. The DCD is the document that is incorporated by reference into this
appendix In order to meet the requirements of Subpart B of Part 52. The SSAR supports the
final design approval that was issued under Appendix O to 10 CFR Part 52. The DCD was
developed to meet the requirements for incorporation by reference and to conform with
requests from the industry such as deletion of the quantitative portions of the design-
specific probabilistic risk assessment. Because the DCD terminology was not envisioned at
the time that Part 52 was developed, the Commission will consider modifying 8 52.79(b), as
part of its future review of Part 52, in order to clarify the use of the term "final
safety analysis report.” In the records and reporting requirements in Section 10 of this
rule, additional terms were used to distinguish between the documents to be maintained by
the applicant for this design certification rule and the document to be maintained by an
applicant or licensee who references this appendix. These new terms are defined in
Section 2 of this appendix and further described in the section-by-section discussion on

records and reporting requirements in section 111.J.

1. Section-by-section discussion of the design certification rule.

A. Introduction.

The purpose of Section 1 of this appendix is to identify the standard plant design
that is approved by this design certification rule and the applicant for certification of
the standard design. The implementation of 10 CFR 52.63(c) depends on whether an
applicant for a COL contracts with the design certification applicant to provide the
generic DCD and supporting design information. |If the COL applicant does not use the
design certification applicant to provide this information, then the COL applicant will
have to meet the requirements in 10 CFR 52.63(c). Also, Section 10(a)(1) of this appendix
imposes a requirement on the design certification applicant to maintain the generic DCD

throughout the time period in which this appendix may be referenced. Therefore,
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identification of the design certification applicant is necessary to implement this

appendix.

B. Definitions (Section 2).

The terms Tier 1, Tier 2, Tier 2*, and COL action items (license information) are
defined in Section 2 of this appendix because these concepts were not envisioned when 10
CFR Part 52 was developed. The design certification applicants and the NRC staff used
these terms in implementing the two-tiered rule structure that was proposed by industry
after the issuance of 10 CFR Part 52. In addition, during consideration of the comments
received on the proposed rule, the Commission determined that it would be useful to
distinguish between the "plant-specific DCD," in order to clarify the obligations of
applicants and licenses that reference this appendix, and the "generic DCD,"™ which is
incorporated by reference into this appendix and remains unaffected by plant-specific
departures. Therefore, appropriate definitions for these two additional terms are
included in the final rule.

The Tier 1 portion of the design-related information contained in the DCD is certified
and required by this appendix. This information consists of an introduction to Tier 1,
the design descriptions and corresponding inspections, tests, analyses, and acceptance
criteria (ITAAC) for systems and structures of the design, design material applicable to
multiple systems of the design, significant interface requirements, and significant site
parameters for the design. The design descriptions, interface requirements, and site
parameters in Tier 1 were derived entirely from Tier 2, but may be more general than the
Tier 2 information. The NRC staff"s evaluation of the Tier 1 information, including a
description of how this information was developed is provided in Section 14.3 of the FSER.
Changes to or departures from the Tier 1 information must comply with Section 8(a) of this
Appendix.

The Tier 1 design descriptions serve as design commitments for the lifetime of a
facility referencing the design certification. The ITAAC verify that the as-built
facility conforms with the approved design and applicable regulations. In accordance with
10 CFR 52.103(g), the Commission must find that the acceptance criteria in the ITAAC are
met before operation. After the Commission has made the finding required by

10 CFR 52.103(g), the ITAAC do not constitute regulatory requirements for subsequent
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modifications. However, subsequent modifications to the facility must comply with the
Tier 1 design descriptions unless changes are made in accordance with the change process
in Section 8 of this appendix. The Tier 1 interface requirements are the most significant
of the interface requirements for systems that are wholly or partially outside the scope
of the standard design, which were submitted in response to 10 CFR 52.47(a)(1)(vii) and
must be met by the site-specific portions of a facility that references the design
certification. The Tier 1 site parameters are the most significant site parameters, which
were submitted in response to 10 CFR 52.47(a)(1)(iii), that must be addressed as part of
the application for a combined license.

Tier 2 is the portion of the design-related information contained in the DCD that is
approved and required by this appendix but is not certified. Tier 2 includes the
information required by 10 CFR 52.47, with the exception of technical specifications and
conceptual design information, and supporting information on the inspections, tests, and
analyses that will be performed to demonstrate that the acceptance criteria in the I1TAAC
have been met. All of the information in Tier 2 is approved by the NRC, is required
(except for the COL action items and conceptual design information) for those COL
applicants and licensees whose applications reference this appendix, and is among the
"matters resolved"” under 10 CFR 52.63(a)(4). The definition of Tier 2 makes clear that
Tier 2 information has been determined by the Commission, by virtue of its inclusion in
this appendix and its designation as Tier 2 information, to be an approved (“"sufficient™)
method for meeting Tier 1 requirements. However, there may be other acceptable ways of
complying with Tier 1. The appropriate criteria for departing from Tier 2 information are
set forth in Section 8 of this appendix.

Certain Tier 2 information has been designated in the generic DCD with brackets and
italicized text as "Tier 2*" information. As discussed in greater detail iIn the section-
by-section explanation for Section 8, a plant-specific departure from Tier 2* information
requires prior NRC approval under Section 8(b)(6) of this appendix. However, the Tier 2*
designation expires for some of this information when the facility First achieves full
power after the finding required by 10 CFR 52.103(g)- The process for changing Tier 2*
information and the time at which its status as Tier 2* expires is set forth in Section
8(b)(6) of this appendix.

A definition of "combined license (COL) action items" (COL license information) has

been added to clarify that COL applicants are required to address these matters in their
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license application, but the COL action items do not include substantive criteria for
judging the sufficiency of the information submitted. Thus, an applicant for a combined
license may be able to address particular COL action items by justifying, in appropriate
circumstances, why no further action IS necessary.

In developing the proposed design certification rule, the Commission contemplated that
there would be both "master'™ DCDs (termed generic DCDs) maintained by the NRC and the
design certification applicant, as well as individual plant-specific DCDs, maintained by
each applicant and licensee who references this design certification rule. The master
DCDs (identical to each other) would reflect generic changes to the version of the DCD
approved iIn this design certification rulemaking. The generic changes would occur as the
result of generic rulemaking by the Commission (subject to the change criteria in Section
8 of this Appendix). In addition, the Commission understood that each applicant and
licensee referencing this Appendix would be required to submit and maintain a plant-
specific DCD. This plant-specific DCD would contain (not just incorporate by reference)
the information in the generic or master DCD. The plant-specific DCD would be updated as
necessary to reflect the generic changes to the DCD that the Commission may adopt through
rulemaking, any plant-specific departures from the generic DCD that the Commission imposed
on the licensee by order, and any plant-specific departures which the licensee chose to
make in accordance with the relevant processes in Section 8 of this appendix. However,
the proposed rule defined only the concept of the "master™ DCD. The Commission continues
to believe that there should be both a "master'™ DCD and plant-specific DCDs. To clarify
this matter, the proposed rule®s definition of DCD has been redesignated as the 'generic
DCD," a new definition of "plant-specific DCD" has been added, and conforming changes have
been made to the remainder of the rule. Further information on exemptions or departures
from information in the DCD is provided in section Il11_H below. The Final Safety Analysis
Report (FSAR) that is required by § 52.79(b) will consist of the plant-specific DCD, the

site-specific portion of the FSAR, and the technical specifications.

C. Scope and contents of this design certification.

The purpose of Section 3 of this appendix is to describe and define the scope and
contents of the standard design certification and to set forth how documentation

discrepancies or inconsistencies are to be resolved. Paragraph (a) is the required
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statement of the Office of the Federal Register (OFR) for approval of the incorporation by
reference of Tier 1 and Tier 2 into this appendix and paragraph (b) requires COL
applicants and licensees to comply with the requirements of this appendix, including Tier
1 and Tier 2. The legal effect of incorporation by reference is that the material is
treated as if it were published in the Federal Register. This material, like any other
properly-issued regulation, has the force and effect of law. Tier 1 and Tier 2
information have been combined into a single document, called the design control document
(DCD), in order to effectively control this information and facilitate its incorporation
by reference into the rule. The DCD was prepared to meet the requirements of the OFR for
incorporation by reference (1 CFR Part 51). The generic DCD for this design certification
will be archived at NRC"s central file with a matching copy at OFR. Copies of the up-to-
date DCD will also be available at the NRC"s Public Document Room. Questions concerning
the accuracy of information in an application that references this Appendix will be
resolved by checking the generic DCD in NRC"s central file. |If a generic change
(rulemaking) is made to the DCD pursuant to the change process in Section 8 of this
Appendix, then at the completion of the rulemaking the NRC will request approval of the
Director, OFR for the changed incorporation by reference and change its copies of the
generic DCD and notify the OFR and the design certification applicant to change their
copies. The Commission is requiring that the design certification applicant maintain an
up-to-date copy under Section 10(a)(1) of this appendix because it is likely that most
applicants intending to reference the standard design will likely obtain the generic DCD
from the design certification applicant. Plant-specific changes to and departures from
the DCD will be maintained by the applicant or licensee that references this design
certification under Section 10(a)(2) of this appendix.

In order to meet the requirements of OFR for incorporation by reference, the design
certification applicant must make the DCD available upon request after the final design
certification rule is issued. Therefore, this Section states that copies of the DCD can
be obtained from [the applicant or an organization designated by the applicant. If the
applicant selects an organization, such as the National Technical Information Service, to
distribute the generic DCD, then the applicant must provide that organization with an up-
to-date copy-]

Paragraphs (c) and (d) set forth the manner in which potential conflicts are to be

resolved. Paragraph (c) establishes the Tier 1 description in the DCD as controlling in
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the event of an inconsistency between the Tier 1 and Tier 2 information in the DCD.
Paragraph (d) establishes the generic DCD as the controlling document in the event of an
inconsistency between the DCD and either the application for certification of the standard
design, or the final safety evaluation report (FSER) for the standard design.

Paragraph (e) clarifies that the conceptual design information and the technical
specifications in the generic DCD are not considered to be part of this appendix. The
conceptual design information is for those portions of the plant that are outside the
scope of the standard design and are intermingled throughout Tier 2. As provided by 10
CFR 52.47(a)(1)(ix), these conceptual designs are not part of this appendix and,
therefore, are not applicable to an application for a combined license that references
this appendix. The technical specifications, which are provided in Chapter 16 of the
generic DCD, are not part of this appendix but may be used to develop the technical

specifications for a nuclear facility that references this appendix.

D. Applications and licenses referencing this design certification: additional

requirements and restrictions.

Section 4 of this appendix is a new section which sets forth additional requirements
and restrictions imposed upon the applicant or licensee who references this Appendix.
Section 4(a) sets forth the additional information required of combined license applicants
who reference this Appendix. This Appendix distinguishes between information and/or
documents which must actually be included in the application or the DCD, versus those
which may be incorporated by reference (i.e., referenced in the application as if the
information or documents were actually included in the application), thereby reducing the
bulk of the application. Any incorporation by reference in the application should be
clear and should specify the title, date, edition, or version of a document, and the page
number(s) and table(s) containing the relevant information to be incorporated by
reference.

Paragraph (a)(1) requires an applicant to incorporate by reference this appendix.
This appendix is legally-binding on any applicant or licensee who references this
appendix. Paragraph (a)(2)(i) is intended to make clear that the initial application must
include a plant-specific DCD. This assures, among other things, that the applicant

commits to complying with both Tier 1 and Tier 2 of the DCD. This paragraph also requires
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the plant-specific DCD to use the same format as the generic DCD and to reflect the
applicant®s proposed departures and exemptions from the generic DCD as of the time of
submission of the application. The Commission expects that the plant-specific DCD will
become the basis for the plant®s final safety analysis report (FSAR), by including within
its pages, at the appropriate points, information such as site-specific information for
the portions of the plant outside the scope of the referenced design, including related
ITAAC, and other matters required to be included in an FSAR by 10 CFR 50.34. Integration
of the plant-specific DCD and remaining information, as the plant®s FSAR, will be easier
to use and should minimize "duplicate documentation™ and the attendant possibility for
confusion. Paragraph (a)(2)(i) is also intended to make clear that the initial
application must include the reports on departures and exemptions as of the time of
submission of the application. Paragraph (a)(2)(ii) requires that the application include
the reports required by Section 10(b) of this design certification rule for exemptions and
departures proposed by the applicant as of the date of submission of its application.
Paragraph (a)(2)(iii) requires submission of technical specifications for the plant in
accordance with the requirements in effect at the time of the COL review. Paragraph

() (2)(iv) makes clear that the applicant must provide information demonstrating that the
proposed site falls within this rule®s site parameters and that the plant-specific design
complies with the interface requirements, as required by 10 CFR 52.79(b). Paragraph

() (2)(v) requires submission of information addressing COL Action ltems, which are
identified in the generic DCD as COL License Information, in the COL application. The COL
Action ltems (COL License Information) identify matters that need to be addressed by an
applicant or licensee that references this appendix, as required by 10 CFR 52.77 and
52.79. The COL applicant does not need to conform with the conceptual design information
in the generic DCD that was provided by the design certification applicant in response to
10 CFR 52.47(a)(1)(ix). The conceptual design information, which are examples of site-
specific design features, was required to facilitate the design certification review.
Conceptual design information is neither Tier 1 nor 2. The introduction to the DCD
identifies the location of the conceptual design information and explains that this
information is not applicable to a COL application. Paragraph (a)(2)(vi) requires that
the application include the information required by 10 CFR 52.47(a) that is not within the
scope of this rule, such as generic issues that must be addressed by an applicant that

references this rule. The detailed methodology and quantitative portions of the design-
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specific probabilistic risk assessment (PRA), as required by 10 CFR 52.47(a)(1)(v), was
not included in the DCD. The NRC agreed with the design certification applicant®s request
to delete this information because conformance with the deleted portions of the PRA is not
required. The NRC"s position is also predicated in part upon NEI"s acceptance, in
conceptual form, of a future generic rulemaking that will require a COL applicant or
licensee to have a plant-specific PRA that updates and supersedes the design-specific PRA
and maintain it throughout the operational life of the plant.

Paragraph (a)(2)(vii) requires a COL applicant to include descriptions of in-service
testing (IST) and in-service inspection (ISI) programs that include the features described
in sub-paragraphs (A), and (B) in their application. This requirement was moved from
Section 5(c) of this appendix in response to NEl comments that, since the programs are the
responsibility of the applicant and licensee, it was not appropriate as a new applicable
regulation. The Commission®s views on ISl and IST have been evolving. The purpose of
this requirement is to ensure that a licensee will use the best available methods and
incorporate the techniques specified in this requirement.

Paragraph (a)(2)(viii) requires a COL applicant to include a description of their
outage planning and control program that includes consideration of shutdown risk concerns.
This requirement was moved from Section 5(c) of this appendix in response to NEI comments
that, since the program is the responsibility of the applicant and licensee, it was not
appropriate as a new applicable regulation. The purpose of the requirement is to ensure
that, in light of the Commission®s findings in NUREG-1449, the applicant"s program for
outage planning and control adequately addresses shutdown risk concerns.

Paragraph (a)(2)(ix) requires a COL applicant to include a description of a design
reliability assurance program (DRAP) in their application. As background information, in
SECY-89-013, "Design Requirements Related to the Evolutionary Advanced Light Water
Reactors," dated January 19, 1989, the staff identified several issues for next-generation
light water reactors that may go beyond present acceptance criteria defined in the SRP.
The reliability assurance program (RAP), as one of these issues, was defined as a program
to ensure that the design reliability of safety significant structures, systems, and
components (SSCs) is maintained over the life of a plant. In SECY-93-087, the staff gave
the Commission its interim position that a high-level commitment to a RAP should be
required as a generic Tier 1 requirement with no associated inspections, tests, analyses,

and acceptance criteria. DRAP involves a top-level program at the design stage that
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defines the scope, conceptual framework, and essential elements of an effective RAP. DRAP
also implements those aspects of the program that are applicable to the design process.
In addition, DRAP identifies the relevant aspects of plant operation, maintenance, and
performance monitoring for the risk-significant SSCs for the operator®s consideration.

The conceptual framework, program structure, and essential elements of the D-RAP are
discussed in section 17.3 of the DCD. The DRAP should (1) identify and prioritize a list
of risk-significant SSCs based on the design certification PRA and other sources,

(2) ensure that the vendor®s design organization determines that significant design
assumptions, such as equipment that satisfies the design reliability and unavailability,
are realistic and achievable, (3) provide input to the procurement process for obtaining
equipment that satisfies the design reliability assumptions, and (4) provide these design
assumptions as input to the COL applicant for consideration. A COL applicant would
augment the design certification DRAP with site-specific design information and would
implement the balance of the D-RAP, including input to the procurement process.

The staff"s final position on RAP was presented in the Commission Paper on
the Regulatory Treatment of Non-Safety Systems (RTNSS), SECY-94-084, dated March 28, 1994.
The Commission approved this position in an SRM dated June 30, 1994. Note that in
paragraph (a)(@)(iii)(B), the staff expects that the "other analytical methods"™ would
include sound engineering judgement.

Paragraph (a)(3) requires the applicant to physically include, not simply reference,
the proprietary information referenced in the System 80+ DCD, to assure that the applicant
has actual notice of these requirements.

Paragraph (a)(4) requires an applicant to establish and implement a design reliability
assurance program that includes the features specified in Section 4(a)(2)(ix) because
additional design work will be performed by the COL applicant and DRAP must be implemented
during this period before the COL application is approved by the Commission.

Paragraphs (b)(1), (b)(2) and (b)(3) require a holder of a COL to implement the
programs described above. The NRC intends that the requirement of paragraph (b)(2) to
implement the D-RAP program will apply from the date of COL issuance until the date of
fuel load. The IS1, IST and outage planning and control programs are required to be
implemented throughout the service life of the plant.

Section 4(c) reserves the right of the Commission to impose limited plant-specific

requirements for post-fuel load operational safety, including verification activities, as
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license conditions for portions of the plant within the scope of this design
certification, e.g. start-up and power ascension testing. The requirement to perform
these testing programs is contained in Tier 1 information. However, ITAAC cannot be
specified for these subjects because the matters to be addressed in these license
conditions cannot be verified prior to fuel load and operation, when the combined license
ITAAC are satisfied. As provided in Section 9(b)(3), ITAAC do not constitute regulatory
requirements after the finding required by 10 CFR 52.103(g)- Therefore, another
regulatory vehicle is necessary to assure that holders of combined licenses comply with
the matters contained in the license conditions. License conditions for these areas
cannot be developed now because this requires the type of detailed design information that
will be developed after design certification. In the absence of detailed design
information to evaluate the need for and develop specific post-fuel load verifications for
these matters, the Commission, by rule, is reserving the right to impose these limited
license conditions for post-fuel load verification activities for portions of the plant
within the scope of the design certification.

Section 4(d) reserves to the Commission the right to determine whether and in what
manner this design certification may be referenced by an applicant for a construction
permit or operating license under 10 CFR Part 50. This determination may occur in the
context of a subsequent rulemaking modifying Part 52 or this design certification rule, or
on a case-by-case basis in the context of a specific application for a Part 50

construction permit or operating license.

E. Applicable regulations.

The purpose of Section 5 of this appendix is to identify the regulations that are
applicable and in effect at the time that this design certification was issued. These
regulations consist of the technically relevant regulations identified in paragraph (a),
except for the regulations in paragraph (b) that are not applicable, and the new
regulations in paragraph (c) that are applicable to this standard design.

Paragraph (a) identifies the regulations in 10 CFR Parts 20, 50, 73, and 100 that are
applicable to the System 80+ design. Since the NRC staff completed its review with the
issuance of the FSER for the System 80+ design (August 1994), the Commission has amended

several existing regulations and adopted several new regulations in those Parts of Title
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10 of the Code of Federal Regulations. The Commission has reviewed these regulations to
determine if they are applicable to this design and, if so, to confirm that the design
meets these regulations. The Commission finds that the System 80+ design either meets the
requirements of these regulations or that these regulations are not applicable to the

design, as discussed below.

10 CFR Part 73, Protection Against Malevolent Use of Vehicles at Nuclear Power Plants

(59 FR 38889; August 1, 1994).

The objective of this regulation is to modify the design basis threat for radiological
sabotage to include use of a land vehicle by adversaries for transporting personnel and
their hand-carried equipment to the proximity of vital areas and to include a land vehicle
bomb. This regulation also requires reactor licensees to install vehicle control
measures, including vehicle barrier systems, to protect against the malevolent use of a
land vehicle. The Commission has determined that this regulation will be addressed in the
COL applicant®s site-specific security plan. Therefore, no additional actions are

required for this design.

10 CFR 19 and 20, Radiation Protection Requirements: Amended Definitions and Criteria

(60 FR 36038; July 13, 1995).

The objective of this regulation is to revise the radiation protection training
requirement so that it applies to workers who are likely to receive, in a year,
occupational dose in excessive of 100 mrem (1 mSv); revise the definition of the "Member
of the public” to include anyone who is not a worker receiving an occupational dose;
revise the definition of "Occupational Dose"™ to delete reference to location so that the
occupational dose limit applies only to workers whose assigned duties involve exposure to
radiation and not to members of the public; revise the definition of the "Public Dose" to
apply to dose received by members of the public from material released by a licensee or
from any other source of radiation under control of the licensee; assure that prior dose
is determined for anyone subject to the monitoring requirements in 10 CFR Part 20, or in
other words, anyone likely to receive, in a year, 10 percent of the annual occupational

dose limit; and retain a requirement that known overexposed individuals receive copies of
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any reports of the exposure that are required to be submitted to the NRC. The Commission
has determined that these requirements will be addressed in the COL applicant®s
operational radiation protection program. Therefore, no additional actions are required

for this design.

10 CFR 50, Technical Specifications (60 FR 36953; July 19, 1995).

The objective of this revised regulation is to codify criteria for determining the
content of technical specification (TS). The four criteria were first adopted and
discussed in detail in the Final Policy Statement on Technical Specification Improvements
for Nuclear Power Reactors (568 FR 39132; July 22, 1993). The Commission has determined
that these requirements will be addressed in the COL applicant®s technical specifications.

Therefore, no additional actions are required for this design.

10 CFR 73, Changes to Nuclear Power Plant Security Requirements Associated with

Containment Access Control (60 FR 46497; September 7, 1995).

The objective of this revised regulation is to delete certain security requirements
for controlling the access of personnel and materials into reactor containment during
periods of high traffic such as refueling and major maintenance. This action relieves
nuclear power plant licensees of requirement to separately control access to reactor
containments during these periods. The Commission has determined that this regulation
will be addressed in the COL applicant®s site-specific security plan. Therefore, no

additional actions are required for this design.

10 CFR Part 50, Primary Reactor Containment Leakage Testing for Water-Cooled Power

Reactors (60 FR 49495; September 26, 1995).

The objective of this revised regulation is to provide a performance-based option for
leakage-rate testing of containments of light-water-cooled nuclear power plants. This
performance-based option, option B to Appendix J, is available for voluntary adoption by
licensees in lieu of compliance with the prescriptive requirements contained in the

current regulation. As a result, Appendix J now includes two options, A & B, either of
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which can be chosen for meeting the requirements of this appendix to 10 CFR Part 52. The
Commission has determined that option B to Appendix J has no impact on the System 80+
design because ABB-CE has chosen option A to Appendix J. However, the System 80+ design
addresses primary reactor containment leakage testing in a manner different from that
provided in option A, as described in the discussion on exemptions to Appendix J below.

Therefore, no additional actions are required by this design.

10 CFR Parts 50, 70, and 72, Physical Security Plan Format (60 FR 53507; October 16,

1995) .

The objective of this revised regulation is to eliminate the requirement for
applicants for power reactor, Category 1 fuel cycle, and spent fuel storage licenses to
submit physical security plans in two parts. This action is necessary to allow for a
quicker and more efficient review of the physical security plans. The Commission has
determined that this revised regulation will be addressed in the COL applicant®s site-

specific security plan. Therefore, no additional action is required for this design.

10 CFR Part 50, Fracture Toughness Requirements for Light Water Reactor Pressure

Vessels (60 FR 65456; December 19, 1995).

The objective of this revised regulation is to clarify several items related to
fracture toughness requirements for reactor pressure vessels (RPV). This regulation
clarifies the pressurized thermal shock (PTS) requirements, makes changes to the fractures
toughness requirements and the reactor vessel material surveillance program requirements,
and provides new requirements for thermal annealing of a reactor pressure vessel. The
Commission has determined that 10 CFR 50.61 only applies to pressurized water reactors for
which an operating license has been issued. Likewise, 10 CFR 50.66 applies only to those
light-water reactors where neutron radiation has reduced the fracture toughness of the
reactor vessel materials. Therefore, no additional actions are required by this design.

In paragraph (b), the Commission identified the regulations that do not apply to the
System 80+ design. The Commission has determined that the System 80+ design should be
exempt from portions of 10 CFR 50.34(f), Appendix J to Part 50, and Part 100, as described

in the final safety evaluation report (NUREG-1462) and summarized below:
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(1) Paragraph (F)(2)(iv) of 10 CFR 50.34 - Separate Plant Safety Parameter Display

Console.

10 CFR 50.34(F)(2)(iv) requires that an application provide a plant safety parameter
display console that will display to operators a minimum set of parameters defining the
safety status of the plant, be capable of displaying a full range of important plant
parameters and data trends on demand, and be capable of indicating when process limits are
being approached or exceeded.

The purpose of the requirement for a safety parameter display system (SPDS), as stated
in NUREG-0737, "Clarification of TMI Action Plan Requirements," Supplement 1, is to ". . .
provide a concise display of critical plant variables to the control room operators to aid
them in rapidly and reliably determining the safety status of the plant. ... and in
assessing whether abnormal conditions warrant corrective action by operators to avoid a
degraded core."

ABB-CE committed to meet the intent of this requirement. However, the functions of
the SPDS will be integrated into the control room design rather than on a separate

"console.” ABB-CE has made the following commitments in the generic DCD:

Section 18.7.1.8.1, Safety-Related Data, states that the Nuplex 80+ Advanced Control
Complex provides a concise display of critical function and success path performance

indications to control room operators via the Data Processing System (DPS),

Section 18.7.1.8.1 states that the integrated process status overview (IPSO) big board
display is a dedicated display which continuously shows all critical function alarms

and key critical function and success path parameters,

Section 18.7.1.8.1 describes the SPDS for the System 80+ and states that all five of
the safety function elements are included in the DPS critical function hierarchy which

forms the basis of the Nuplex 80+ SPDS function:

(a) Reactivity control
(b) Reactor core cooling and heat removal from the primary system

(c) Reactor coolant system integrity
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(d) Radioactivity control

(e) Containment conditions, and

Section 18.7.1.8.2 states that the critical function and success path monitoring
application in conjunction with the continuous IPSO display and the DPS CRTs meet SPDS

requirements for Nuplex 80+ without using stand-alone monitoring and display systems.

In view of the above, the Commission has determined that an exemption from the requirement
for an SPDS "console' is justified based upon (1) the description in the generic DCD of
the intent of the System 80+ design to incorporate the SPDS function as part of the plant
status summary information which is continuously displayed on the Ffixed-position displays
on the large display panel; and (2) a separate "console" iIs not necessary to achieve the
underlying purpose of the SPDS rule which is to display to operators a minimum set of
parameters defining the safety status of the plant. Therefore, the Commission concludes
that an exemption from 10 CFR 50.34(F)(2)(iv) is justified by the special circumstances

set forth in 10 CFR 50.12(a)(2)(ii).

(2) Paragraphs (F)(2)(vii), (viii), (xxvi), and (xxviii) of 10 CFR 50.34- Accident

Source Terms

10 CFR 50.34(F)(2)(xxviii) requires the evaluation of pathways that may lead to
control room habitability problems "under accident conditions resulting in a TID 14844
source term release." Similar wording appears in subparagraphs (vii), (viii), and (xxvi).
ABB-CE has implemented the new source term technology summarized in Draft NUREG-1465,
"Accident Source Terms for Light-Water Nuclear Power Plants,' dated June 1992, not the old
TID 14844 source term cited in 10 CFR Part 50.

The NRC staff has encouraged the development and implementation of the new source term
technology. The use of the revised source term technology is an important departure from
previous practice. The new approach generally yields lower estimates of fission product
releases to the environment and will employ a physically-based source term based on
substantial research and experience gained over two decades. The TID-14844 non-
mechanistic methodology intentionally employed conservative assumptions that were intended

to ensure that future plants would provide sufficient safety margins even with the
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recognized uncertainties associated with accident sequences and equipment reliability.
Although the new source term technology may lead to relaxation in some aspects of the
design, it also provides safety benefits by removing unrealistically stringent testing
requirements.

Based on the NRC staff"s review and ABB-CE"s commitments in Chapter 15 of the generic
DCD, the Commission has determined that the special circumstances described in 10 CFR
50.12(a)(ii) exist in that the regulation need not be applied in this particular
circumstance to achieve the underlying purpose because ABB-CE has proposed acceptable
alternatives that accomplish the intent of the regulation. On this basis, the Commission
concludes that an exemption from the requirements of paragraphs (f)(2)(vii), (viii),

(xxvi), and (xxviii) of 10 CFR 50.34 is justified.

(3) Paragraph (F)(2)(viii) of 10 CFR 50.34 - Post-Accident Sampling for Hydrogen,

Boron, Chloride, and Dissolved Gases.

In SECY-93-087, the NRC staff recommended that the Commission approve its position for
evolutionary and passive ALWRs of the pressurized water reactor (PWR) type that they be
required to have the capability to analyze for dissolved gases in the reactor coolant and
for hydrogen in the containment atmosphere in accordance with the requirements of 10 CFR
50.34(F)(2)(viii) and Item 111.B.3 of NUREG-0737. The NRC staff acknowledged that
determination of chloride concentrations, although helpful in ensuring that plant
personnel take appropriate actions to minimize the likelihood of accelerated primary
system corrosion following the accident, is a secondary consideration because long-term
samples could likely be taken at a low pressure. Therefore, it does not constitute a
mandatory requirement of the post-accident sampling system (PASS). The time for taking
these samples can be extended to 24 hours following the accident. The NRC staff also
recommended that the Commission approve the deviation from the requirements of Item I1.B.3
of NUREG-0737 with regard to requirements for sampling reactor coolant for boron
concentration and activity measurements using the PASS in evolutionary and passive ALWRs.

The rationale is that both of these measurements are used only to confirm the accident
mitigation measures and conditions of the core obtained by other methods and do not need
to be performed in an early phase of an accident. Neutron flux monitoring instrumentation

that complies with Category I criteria of RG 1.97, will have fully qualified, redundant
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channels that monitor neutron flux over the required power range. Therefore, sampling for
boron concentration will not be needed for the first eight hours after an accident.
Samples for activity measurements provide the information used in evaluating the condition
of the core. However, this information will be made available during the accident
management phase by monitoring other pertinent variables. Accordingly, sampling for
activity measurement could be postponed until 24 hours following an accident.

In its July 21, 1993, Staff Requirements Memorandum (SRM), the Commission approved the
recommendation to exempt the PASS for ALWRs of PWR design from determining the
concentration of hydrogen in the containment atmosphere in accordance with the
requirements of 10 CFR 50.34(F)(2)(viii) and Item 111.B.3 of NUREG-0737. It also approved
extending the time limit for analysis of the coolant for boron and activity to eight hours
and 24 hours, respectively. The Commission modified the recommendations regarding
evolutionary and passive ALWRs of the PWR type to have the capability to determine the
gross amount of dissolved gases (not necessarily pressurized) as a means to meet the
intent of 10 CFR 50.34(f)(2)(viii) and Item 11.B.3 of NUREG-0737.

Accordingly, the Commission has determined that the special circumstances described in
10 CFR 50.12(a)(2)(ii1) exist in that the regulation need not be applied in this particular
circumstance to achieve the underlying purpose because ABB-CE has proposed acceptable
alternatives that accomplish the intent of the regulation. On this basis, the Commission
concludes an exemption from the requirements of Paragraph (F)(2)(viii) of 10 CFR 50.34 is

Justified.

(4) Paragraph (F)(3)(iv) of 10 CFR 50.34 - Dedicated Containment Penetration.

Paragraph (3)(iv) of 10 CFR 50.34(f) requires one or more dedicated containment
penetrations, equivalent in size to a single 0.91 m (3 ft) diameter opening, in order not
to preclude future installation of systems to prevent containment failure such as a
filtered containment vent system. This requirement is intended to ensure provision of a
containment vent design feature with sufficient safety margin well ahead of a need that
may be perceived in the future to mitigate the consequences of a severe accident
situation.

In the generic DCD, ABB-CE shows that the containment is sufficiently robust to not

require venting before 24 hours. However, to further improve containment performance, the
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System 80+ containment is equipped with two 7.6-cm (3.0-in.) diameter hydrogen purge vents
that can be used to relieve containment pressure before containment pressure reaches ASME
Code Service Level C. With respect to core concrete interaction (CCl), the vent could be
used to prevent catastrophic overpressurization failure of the containment for severe-
accident sequences involving prolonged periods of CClI. The hydrogen purge vents are
capable of opening when exposed to an internal pressure corresponding to ASME Code Service
Level C, of 972 kPa (141 psia) at a temperature of 177 °C (350 °F), and can be powered by
the alternate AC source.

ABB-CE has provided this venting capability; however, they have demonstrated that
venting is not needed for most of the severe-accident events. For those sequences in
which venting would aid in limiting the containment pressure below ASME Code Service Level
C limits, venting would not be needed before 24 hours after the onset of core damage.

Based on the NRC staff"s review and ABB-CE"s commitments in Chapter 19 of the generic
DCD, the Commission determined that the special circumstances described in 10 CFR
50.12(a)(ii) exist in that the regulation need not be applied in this particular
circumstance to achieve the underlying purpose because ABB-CE has proposed acceptable
alternatives that accomplish the intent of the regulation. On this basis, the Commission

concludes that an exemption from the requirement of 10 CFR 50.34(f)(iv) is justified.

(5) Paragraphs 111_A.1(a) and 111.C.3(b) of Appendix J to 10 CFR 50 -Containment

Leakage Testing

(a) Paragraph I111.A.1(a)

ABB-CE committed to containment leakage testing for the System 80+ design, in
accordance with option A to the new Appendix J to 10 CFR Part 50, with the following

exceptions:

The COL applicant may use the mass point leak rate test method in ANSI/ANS 56.8-1987

as an alternative to Type A testing method specified in ANSI 45.4-1972, and

Leaks occurring during the Type A test that could affect the test results will not
prevent completion of this test if: (&) the leaks are isolated for the balance of the

test; (b) the leaking component had a "pre-maintenance"™ local leak rate test whose
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results, when added to those from the Type A test, are in conformance with the
acceptance criteria of Appendix J; or (c) a "post-maintenance™ local leak rate test of
the leaking component(s) is performed and the results, when added to those from the

Type A test, conform to the acceptance criteria of Appendix J.

The first exception is acceptable because the current version of Section 111_A.3 of
Appendix J to 10 CFR Part 50 includes the ANSI/ANS 56.8-1987 method (mass point method) as
an acceptable alternative. The second exception does not conform to the requirements of
Appendix J to 10 CFR Part 50. Section II11_A.1.(a) of Appendix J requires that a Type A
test, defined as a test to measure the primary containment overall integrated leakage rate
be terminated if, during this test, potentially excessive leakage paths are identified
which would either interface with satisfactory completion of the test or which would
result in the Type A tests not meeting the applicable acceptance criteria of Section
111_A.4(b) or 111_A.5(b). Section Il11_A.1(a) further requires that, after terminating a
Type A test due to potentially excessive leakage, the leakage through the potentially
excessive leakage paths be measured using local leakage testing methods and repairs and/or
adjustments to the affected equipment be made. The Type A test shall then be conducted.
ABB-CE proposed that the test not be terminated when leakage is found during a Type A
test. Instead, ABB-CE proposed that leaks be isolated and the Type A test continued.
After completion of the modified Type A test (i.e., a Type A test with the leakage paths
isolated), local leakage rates of those paths isolated during the modified Type A test
will be measured before or after the maintenance to those paths.

ABB-CE proposed that the adjusted "as-found™ leakage rate for the Type A test be
determined by adding the local leakage rates measured before maintenance to those
previously isolated leakage paths, to the containment integrated leakage rate determined
in the modified Type A test. This adjusted "as-found" leakage rate is to be used in
determining the scheduling of the periodic Type A tests in accordance with Section 111.A.6
of Appendix J.

Finally, ABB-CE proposed that the acceptability of the modified Type A test be
determined by calculating the adjusted "as-left"™ containment overall integrated leakage
rate and comparing this to the acceptance criteria of Appendix J. The adjusted "as-left"

Type A leakage rate is determined by adding the local leakage rates measured after any
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maintenance to those previously isolated leakage paths, to the leakage rate determined int
the modified Type A test.

The differences between the proposed leak testing and the requirements in Section
111_A.1(a) of Appendix J are that: (1) the potentially excessive leakage paths will be
repaired and/or adjusted after completion of the Type A test rather than before the test;
and (2) the Type A test leakage rate is partially determined by calculation rather than by
direct measurement. With respect to the first issue, the NRC staff does not identify any
significant difference in the end result (i.e., the "as-left" local leakage rates will be
maintained within an acceptable range). With respect to the second issue, the measured
“as-left"” local leakage rates will represent a relatively small correction to the
containment overall integrated leakage rate measured in the modified Type A test.
Accordingly, there will be insignificant differences between the calculated "as-left"
containment leakage rate (i.e., a modified Type A test) and one that would be directly
measured In compliance with the requirements of Section 111.A.1.(a)-

In view of the above, the Commission has determined that the special circumstances
described in 10 CFR 50.12(a)(2)(ii) exist in that the regulation need not be applied in
this particular circumstance to achieve the underlying purpose because ABB-CE has proposed
acceptable alternatives that accomplish the intent of the regulation. On this basis, the
Commission concludes that a partial exemption from the requirements of Paragraph

111_A.1.(a) of Appendix J to 10 CFR Part 50 is justified.

(b) Paragraph 111.C.3(b)

In Section 6.2.6 and Table 6.2.4-1 of the generic DCD, ABB-CE presented information on
the System 80+ containment leakage testing program, including the planned leak test data
for specific containment isolation valves (CIVs). In Table 6.2.4-1, ABB-CE lists those
ClVs which are vented and drained for the Type A test and those CIVs which are subject to
the Type C test, and justifies those ClVs not included in the Type C test program. ABB-CE

presented the following justifications for not performing CIV Type C tests:

1. CIVs on piping connected to the secondary side of the steam generator would leak

into the containment because, during a design-basis LOCA, the secondary side pressure is

higher than the primary-side pressure.
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2. The water always present in the in-containment refueling water storage tank (IRWST)

seals ClVs on piping connected directly to the IRWST.

3. The discharge pressure from the safety injection pump effectively seals against

leakage for CIVs on pump discharge (or injection) lines.

4. The shutdown cooling system (SCS) with these CIVs must maintain safe shutdown
conditions. These ClVs cannot be tested without compromising safety and therefore will be

separately water tested as part of the RCS pressure boundary.

The NRC staff did not find justifications 3 and 4 acceptable because multiple systems
would allow the CIVs on one loop to be tested while the others are available. The two
100-percent redundant SCS would ensure safe shutdown with one system operating while the
ClVs in the other are being leak tested. |If the safety injection pump fails and the
system switches from cold-leg to hot-leg injection, any leakage from the system safety
injection pump ClVs would pass to the environment. Therefore, the NRC staff concluded
that both the SCS and safety injection pump system CIVs should be tested for leaks in
accordance with 10 CFR Part 50, Appendix J.

ABB-CE rearranged valve elevations so that safety injection system (SIS) valves SI-
602, 603, 616, 626, 636, and 646 are approximately 1.2 m (4 ft) below the minimum IRWST
water level and SCS valves SI1-600 and 601 are approximately 0.44 m (1.5 ft) below the
minimum water level. The minimum IRWST water level is at elevation 24.5 m (80.5 ft) which
is determined by the calculated minimum IRWST water level following a large LOCA. By
using this valve re-arrangement, the IRWST will provide a manometer effect to establish a
water seal at the valves because the containment pressure is exerted on the surface of the
IRWST liquid and the SIS forms a closed loop with containment following a pipe break.
ABB-CE states that it complies with the intent of the regulation in 10 CFR Part 50,
Appendix J, in maintaining water-sealed valves.

The NRC staff has reviewed the proposed alternative. Appendix J to 10 CFR Part 50,
Section 111.C.3(b) states that the installed isolation valve seal water system fluid
inventory is sufficient to assure the sealing function for at least 30 days at a pressure
of 1.1 Pa. The proposed design of water-sealed isolation valves conforms to the

requirement of 30-day water inventory but not on the sealing pressure of 1.1 Pa. However,
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the NRC staff finds that the closed loop and the manometer effect provide sufficient water
sealing as long as the integrity of the closed loop and the elevation differential between
the valves and the water level are maintained. As a result of the review, ABB-CE has
committed to provide: (1) periodic pressure testing as described in DCD Sections 3.9.6
and 6.6 to ensure the integrity of the closed loop SIS outside containment is being
maintained; and (2) a pre-operational test as described in DCD Section 14.2 to ensure the
existence of the water seal.

Based on the NRC staff review and ABB-CE"s commitment to the above periodic and pre-
operational tests, the Commission has determined that the special circumstances described
in 10 CFR 50.12(a)(2)(ii) exist in that the regulation need not be applied in this
particular circumstance to achieve the underlying purpose because ABB-CE has proposed
acceptable alternatives that accomplish the intent of the regulation. On this basis, the
Commission concludes that a partial exemption from the requirements of Section 111.C.3(b)
is justified because the alternative water-sealed-valve design accomplishes the objectives

of the regulatory requirement of sealing pressure of 1.1 Pa.

(6) Paragraph VI1(a)(2) of Appendix A to 10 CFR Part 100 - Operating Basis Earthquake

Design Consideration.

Appendix A to 10 CFR Part 100 requires, in part, that all structures, systems, and
components (SSCs) of the nuclear power plant necessary for continued operation without
undue risk to the health and safety of the public shall be designed to remain functional
and within applicable stress and deformation limits when subject to an operating basis
earthquake (OBE). In addition 10 CFR Part 100, Appendix A requires that the maximum
vibratory ground acceleration of the OBE be at least one-half the maximum vibratory ground
acceleration of the safe-shutdown earthquake (SSE).

In SECY-90-016, "Evolutionary Light Water Reactor Certification Issues and Their
Relationship to Current Regulatory Requirements,” dated January 12, 1990, the NRC staff
requested the Commission®s approval to decouple the level of the OBE ground motion from
that of the SSE. The Commission approved this position in its staff requirements
memorandum (SRM) of June 26, 1990. In SECY-93-087, "Policy, Technical, and Licensing
Issues Pertaining to Evolutionary and Advanced Light-Water Reactor (ALWR) Designs," dated

April 2, 1993, the NRC staff further requested that the Commission approve eliminating the
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OBE from the design of SSCs in both evolutionary and passive advanced reactors designs.
The Commission approved this recommendation in its SRM of July 21, 1993.

The purpose of designing SSCs necessary for continued operation without undue risk to
the health and safety of the public to withstand an OBE is to ensure that these SSCs
remain functional and within applicable stress and deformation limits when subjected to
the effects of the OBE vibratory ground motion. However, Appendix A to Part 100 also
requires that these SSCs be designed to withstand the SSE and remain functional. Thus,
when these SSCs are designed to remain functional for the SSE, they will also remain
functional at a lesser earthquake level (one-third the SSE) provided all design functions
at the OBE are accounted for. The basis for selecting one-third of the SSE as the
earthquake level at which the plant will be required to shutdown and be inspected for
damage was that, at this level, the likelihood of damage and the frequency of earthquakes
occurring was judged to be low based on actual earthquake experience. It should be noted
that certain design functions had been verified only for the OBE loads in the past. These
design functions were the evaluations of fatigue damage caused by earthquake cycles and
relative seismic anchor motions in piping systems. With the elimination of the OBE from
design, these design functions would not have been explicitly verified. Consequently, for
System 80+, these design functions will be verified In conjunction with the SSE using
applicable stress and deformation limits as described in Section 3.1.1 of NUREG-1462,
"Final Safety Evaluation Report Related to the Certification of the System 80+ Design,"
dated August 1994.

Accordingly, the special circumstances described by 10 CFR 50.12(a)(2)(ii) exist in
that the regulation need not be applied in this particular circumstance to achieve the
underlying purpose of the rule because ABB-CE has proposed acceptable alternative analysis
methods that accomplish the intent of the regulation. On this basis, the Commission has
determined that the exemption is justified because the alternative analyses performed for
the SSE and the need to perform an inspection of the plant following an earthquake at or

above one-third of the SSE accomplish the design objectives of the OBE design analyses.

Paragraph (b)(3) of 10 CFR 50.49 - Environmental Qualification of Post-Accident

Monitoring Equipment
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In the generic DCD, ABB-CE stated that the design of the information systems important
to safety will be in conformance with the guidelines of Regulatory Guide (RG) 1.97,
"Instrumentation for Light-Water-Cooled Nuclear Power Plants to Assess Plant and Environs
Conditions During and Following an Accident," Revision 3. However, the footnote for §
50.49(b) (3) references Revision 2 of RG 1.97 for selection of the types of post-accident
monitoring equipment. As a result, the proposed design certification rule provided an
exemption to this requirement.

In section C.1 of its comments, dated August 4, 1995, ABB-CE stated that it did not
believe that an exemption from paragraph (b)(3) of 10 CFR 50.49 is needed or required.

ABB-CE stated that:

The specific issue in question is a footnote to that regulation which identifies
Revision 2 of RG 1.97 for guidance as to the types of variables to be monitored.
RG 1.97 is clearly identified as a guidance document only and, therefore, the use
of RG 1.97, Revision 3 for System 80+ -- at the request of the Staff and with the
agreement of ABB-CE -- is not counter to any regulation, and does not require an

exemption from any regulation.

The Commission agrees with ABB-CE"s assertion that Revision 2 of RG 1.97 is identified in
footnote 4 of 10 CFR 50.49 and should not be viewed as binding in this instance.
Therefore, the Commission has determined that there is no need for an exemption from
paragraph (b)(3) of 10 CFR 50.49 and has removed it from Section 5(b) of this appendix.

In paragraph (c), the Commission identified the new regulations that are applicable to
the System 80+ design for the purposes of 10 CFR 52.48, 52.54, 52.59, and 52.63. The new
regulations cover the following subjects:

1. Intersystem LOCA

2. Inservice Testing of Pumps and Valves

3. Digital Instrumentation and Control Systems

4. Alternate Offsite Power Source to Non-Safety Equipment

5. Offsite Power Source to Safety Divisions

6. Post-Fire Safe Shutdown

7. Analysis of External Events

8. Alternate AC Power Source
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9. Core Debris Cooling

10. High Pressure Core Melt Ejection

11. Equipment Survivability

12. Containment Performance

13. Shutdown Risk

14_. Steam Generator Tube Rupture
A detailed discussion and comment analysis for each new regulation is contained in Section
I11_A.4. The new regulations have the same effect as any other regulation, except for the

additional compliance-backfit standard described in Section 8(c) of this appendix.

F. Issue resolution for this design certification.

The purpose of Section 6 of this appendix is to identify the scope of issues that are
resolved by the Commission in this rulemaking and; therefore, are "matters resolved"
within the meaning and intent of 10 CFR 52.63(a)(4). The section is divided into four
parts: (a) the Commission®s safety findings in adopting this appendix, (b) the scope and
nature of issues which are resolved by this rulemaking, (c) the backfit restrictions
applicable to the Commission with respect to this appendix, and (d) availability of
secondary references.

Paragraph (@) describes in general terms the nature of the Commission®s findings, and
makes the finding required by 10 CFR 52.54 for the Commission®s ap